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6.2.14 Stabilization Loop Step Response Test 

6.2.14.1 Proceed with this test If the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted, If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5. 2 before 
proceeding. 

6.2.14.2 Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

6.2.14.3 Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

6.2.14.4 Inner Gimbal Response Test 

6.2.14.4.1 Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4.2 Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

6.2.14.4.3 Enter +00000 into K148 three times. Press ENTER after each entry. Wait 

30 seconds. \ 

6.2.14.4.4 Enter VERB 42 into K148. Press ENTER. 

6.2.14.4.5 Enter +00000 into K148 three times. Press ENTER after each entry. Wait 

90 seconds. 

6.2.14.4.6 On CRT, verify IG Servo Error In Phase (CG 2117), MG Servo Error In Phase 
(CG 2147), and OG Servo Error In Phase (CG 2177) to be 0.0 ±60 mv RMS at 
null. 

6.2.14.4.7 Enter 1000 into R155, Verify and execute to enter a DC step into the IG 

stabilization loop. * 

CAUTION: If the transient caused by the step input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on the LEB Lighting Control Panel to OFF. 

6.2.14.4.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.4.9 Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the IG Stabilization Loop. The bottom part of switch shall be extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to ±5 percent of the original 
step amplitude. In addition, record the total number of overshoots. 
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Change 8: Add the following step after Paragraph 6. 2.2.8.4: 

6.2.2.8.4.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify R1 * 00004 or R1 * 00104. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Change 9: Add the following step after Paragraph 6.2. 2.9.1: 

6.2. 2.9.1.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify R1 * 00020 or R1 * 00120. 

VERB 21 NOUN 10 ENTR 
00077 \ ENTR 

00000 ENTR 

Change 10: Revise Paragraph 6.2.19.11 to read as follows: 

6.2.19.11 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On 

K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combina¬ 
tions of bits are permissible, but bit 6 must be on. 

Change 11: Add Paragraph 6.2.19.11* 1 as follows: 

6.2.19.11.1 On K-148, enter the following sequence: 

VERB 2i NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Press RSET 

VERB 21 NOUN 27 ENTR 
77777 ENTR 

Change 12: Revise Paragraph 6. 2.19.18 to read as follows: 

6.2.19.18 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On 

K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00Q77 ENTR 

Verify DSKY Row 1 display has bit 6 ON. Other combinations of bits are 
permissible, but bit 6 must be on. 171 





Change 13: 


Change 14: 


Change 15: 


Change 16: 


Change 17: 


Change 18: 
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Add Paragraph 6.2.19.18.1 as follows: 4 

6.2.19.18.1 On K-148, enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Press RSET 

VERB 21 NOUN 27 ENTR 
77777 ENTR 


Revise Paragraph 6.2.19.25 to read as follows: 

6. 2.19. 25 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On 

K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combina¬ 
tions of bits are permissible, but bit 6 must be on. 

Add Paragraph 6.2.19.25.1 as follows: 

6.2.19. 25.1 On K-148, enter the following sequence: 


VERB 

21 

NOUN 

10 

ENTR 

00077 




ENTR 

00000 




ENTR 

Press 




RSET 

VERB 

21 

NOUN 

27 

ENTR 

77777 




ENTR 


Revise Paragraph 6.2.19.33 to read as follows: 

6.2.19.33 On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 

00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combina¬ 
tions of bits are permissible, but bit 6 must be on. 

Add Paragraph 6.2.19.33.1 as follows: 

6.2.19.33.1 Terminate CMC Self Check by entering the following 

sequence on K-148: 

VERB 21 NOUN 10 ENTR 

00077 ENTR 

00000 ENTR 

Press RSET 

VERB' 21 NOUN 27 ENTR 

00000 ENTR 


Add the following step after Paragraph 6.2.2.10.10. 

6.2. 2.10.10.1 Enter the following on K-148 if the RESTART lamp lights 
in the previous step. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 
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Record the value of Rl. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 


NOTE: If the INLINK MONITOR program as found on K-START Tape NO50112- 
K10554-XX, CSM S/C TEST TAPE N/R SITE is loaded, Channel 77 can 
be monitored and recorded on the CRT. 


The contents of Rl 

should be interpreted as follows: 

Channel 77 
Code (Octal) 


Alarm Source 

001 

*1 *2 

1 o 

Parity Fail (F Memory) 

003 

*■ 

. 2 

o 

Parity Fail (E Memory) 

004 

TC Trap 

010 

O 

Rupt Lock 

020 

o 

Nightwatchman 

040 

* 6 

Voltage Fail 

100 


Counter Fail 

200 


Scaler Fail 

400 


Scaler Double Frequency Alarm 


* 1 NOTE: Parity Fail will occur either in E or F Memory, but not in 

combination, 
o 

* NOTE: Depending on when the various alarms occur, a Counter Fail 

Alarm:may also occur, and Bit 7 will therefore be set also. 

q 

* NOTE: Other alarms will probably occur before the Voltage Fail 

Alarm occur, in which case the contents of Channel 77 will 
contain the octal sum of all the alarms but it will contain 
the Voltage Fail Code. 
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n i i i i izn 

PAGE 


6.0 


6.1 

6 . 1.1 

6 . 1 . 1.1 


6.1.1.2 


6.1.1.3 


6.1.1.4 


DETAIL REQUIREMENTS 
Initial Test Conditions 

The following precautions shall be observed to preclude loss of 
continuity in inertial conponent performance history of the IMJ. 
Deviation may necessitate recalibration of the inertial components. 

The BfJ shall be applied with heater power on a continuous basis. 

When S/C Ground Power Supply, Model No. Cl4-4l8 is not providing 
heater power, then heater power shall be supplied through the 
Inertial Components Temperature Controller (ICTC) Medel No. 513-100. 
The temperature of the IRIG's shall be maintained between 120° and 
15O F. The temperature of the PIPA's shall be maintained between 
H5 # and l45°F. 

The Standby Mode is identified by the circuit breakers BfJ HTR MN A, 
IMU HER MN B, COMPUTER MN A and MN B in the ON position and IMJ MN A 
and MN B and the G&N Power-IMU switch on LEB Lighting Control Panel 
in the OFF position. The Operate Mode is identified by the circuit 
breaker IMU HTR MN A, MN B, COMPUTER MN A and MN B in the ON position 
and BfJ MN A and MN B and the G&N Power-BdJ switch on the LEB Lighting 
Control Panel In the ON position. The G&N System shall be operating 
in the Standby Mode with CMC power ON for a minimum of two hours 
prior to advancing to the BfJ Operate Mode. In the event Standby 
or CMC power is interrupted, an equivalent time period,but hot less than 
15 minutes, shall be allowed when power is restored before advancing to the 
Operate Mode^ except that when the interval of interruption exceeds two hours, 
a two-hour warmup period shall be mandatory {exceptions to the fh-hour*- 
wansmp are noted m6^5 r 2). ; . 


®ie Inertial Measures ent Unit sihal 1. not bo without hoater power for 
more than 15 minutes. 

During the turn on of the G&N power, COMPUTER MN A and MN B and 
BdJ HER MN A and IMU HER MN B circuit breakers must be turned on 
before the BfJ MN A and BfJ MN B circuit breakers on the Right wawH 
Circuit Breaker Panel of the CM. During the turn off of the G&N 
power the BfJ MN A and BfJ MN B circuit breakers must be turned off 
before the BfJ HTR MN A and BfJ HER MN B circuit breakers on the Right 
Hand Circuit Breaker Panel of the CM. In no case shall COMPUTER MN A 
and MN B circuit breaker be turned off before BfJ MN A and MN B 
circuit breakers. 
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TABIE III. RESISTANCE REQUIREMENTS FOR G&N 
POWER CONNECTORS 


Test No. 

From 

To 

Requirements (ohms) Results 

1 

Jl-15 

Jl-6 

1000 to infinity 

2 

Jl-15 

Jl-14 

1000 to infinity 

3 

Jl-15 

Jl-1 

1000 to infinity 

4 

Jl-15 

Jl-18 

5 meg to infinity 

5 

Jl-15 

Jl-16 

0.0 to 0.5 

6 

Jl-15 

Jl-3 

0.0 to 0.5 

7 

Jl-15 

J2-15. 

0.0 to 0.5 

8 

Jl-14 

J2-14 

o.o to 0.5 

9 

Jl-1 

J2-1 

0.0 to 0*5 

10 

Jl-6 

J2-6 

o.o to 0.5 

11 

Jl-16 

J2-16 

o.o to 0.5 

12 

Jl-3 

J2-3 

0.0 to 0.5 

13 

Jl-14 

Jl-6 

1000 to infinity 

.14 

* Jl-1 

Jl-14 

1000 to infinity 

15 

Jl-1 

Jl-6 

0.0 to 2.0 i’.y 

16 

Jl-18 

Jl-6 

5 meg to infinity 

17 

Jl-18 

Jl-14 

5 meg to infinity 

18 

Jl-18 

Jl-1 

5 meg to infinity 

19 

Jl-2 

Jl-1 

2.8 to infinity 

20 

Jl-9 

Jl-15 

1.1 to infinity 

21 

Jl-10 

Jl-16 

1.1 to infinity 

22 

Jl-7 

Jl-14 

2.8 to infinity 

23 

Jl-8 

Jl-3 

3.7 to infinity 

24 

Jl-17 

Jl-18 

5 to 20 

25 

J2-2 

J2-1 

2.8 to infinity 

26 

J2-9 

J2-15 

1.1 td infinity 

27 

J2-10 

J2-16 

1.1 to infinity 

28 

J2-7 

J2-14 

2.8 to infinity 

29 

J2-8 

J2-3 

3.7 to infinity 


6.1,3*5 Disconnect the test cable connectors J1 and J2 from G&N power connectors 

56P30 and 56P3I, respectively. Mate G&N connector 56P30 to S/C connector 
C03W1J345 and mate G&N connector 56P31 to S/c connector C03W1J346. 

Mate G&N connector 56 P 32 to S/c connector C03W1J347# 
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6.2 Test Procedures 

6.2.1 Application of Standby Power to GfcN System 

6.2.1.1 Verify that spacecraft power checks, to include polarity and magnitude on 
Spacecraft Power Connector, have been made as specified in 6.1.3. 

6.2.1.2 All power and control switches on the G&N Indicator Control Panel shall be 
placed in the OFF or neutral position. 

6.2.1.3 The Inertial Component Temperature Controller (ICTC) shall be supplying 
inertial component heater power to the G&N System through the PSA, Connector 
No. 45J2. 

6.2.1.4 Computer Power On 

6.2.1.4.1 Set G&N COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

NOTE: Restart Lamp may illuminate, if it does, disregard and press 
RSET on the DSKY. 

6.2.1.4.2 Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit Breaker Panel 
to ON (breakers pushed in), and position G/N POWER switch to AC1. 

6.2.1.4.3 Set the computer numerical display lights to the minimum acceptable brightness 
by rotating the BRIGHTNESS Controls on the MDC and LEB Lighting Control 
Panels. 

6.2.1.4.3.1 Enter the following into K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 


6.2.1.4. 4 


The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28.0*3 VDC. Verify 
CRT indication. On the G&N Indicator Control Panel verify PGNS light is ON. 


. 1 Enter the following into K-148: 

VERB 21 NOUN 01 ENTR 

03700 ENTR 

33663 ENTR 

NOUN 15 ENTR 

55426 ENTR ENTR 

04064 ENTR ENTR 

15374 ENTR 

VERB 25 NOUN 26 ENTR 

20000 ENTR 

01700 ENTR 

12007 ENTR 

VERB 30 ENTR 

On the DSKY verify TEMP light is ON. 
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6.2.2.8.2 When the Tape Reader stops, verify the following: 

(a) RESTART lamp on the DSKY is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) V05 N31 displayed on DSKY. 

(d) On CRT, CH77 low three (3) octal digits are 004 or 104. 

(e) On CRT, CH77 two (2) most significant octal digits are incrementing. 

6.2.2.8.3 Press the RSET pushbutton on the K-START. The RESTART and PGNCS 
Caution lamps shall extinguish. 

6.2.2.8.4 Start Tape Reader. 

6.2.2.8.5 When the Tape Reader stops, verify the following: 

(a) RESTART lamp on the DSKY is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) V05 N31 displayed on DSKY. 

(d) On CRT, CH77 low three (3) octal digits are 004 or 104. 

(e) On CRT, CH77 two (2) most significant octal digits are incrementing. 




6.2.2. 8. 6 

Press the RSET pushbutton on the K-START. The RESTART and PGNCS 
Caution lamps shall extinguish. 



6.2.2.9 

Nightwatchman Test 


\ 1. 

6.2.2.9.1 

Start Tape Reader. 



6.2.2.9.2 

When the Tape Reader stops, verify the following: 


<a) RESTART lamp on the DSKY is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) V05 N31 displayed on DSKY. 

(d) On CRT, CH77 low three (3) octal digits are 020 or 120. 

(e) On CRT, CH77 two (2) most significant octal digits are incrementing. 

6.2.2.9.3 Press RSET pushbutton on the K-START. The RESTART and PGNCS Caution 

lamps shall extinguish. 
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CMC Clock Frequency Test 

.1 Insure that the CMC is in the Standby Mode by verify!that the STBY push¬ 
button on the DSKY's is lit. If it is not lit enter VERB 60, ENTER into the 
DSKY. Push and hold the STBY pushbutton until it lights. Verify that the 
NO ATT and TEMP lamps on the DSKY's light. 

.2 Insure that the IMU 3.2 kc 28V Supply is available on the vertical input 
to PIPA Scope. 

. 3 Insure that the EPUT Meter and preset counter plug-in unit are connected 
to 115V, 60 cps power. 

. 3.1 Permit the EPUT to warm up for the length of time required by the manu¬ 
facturer's specification. 

. 4 Connect the signal output from Oscilloscope 4A4-A1 to the input channel on 
the EPUT Meter. 

• 5 Set the preset counter to Indicate 96000. 

, 6 Set the EPUT meter to count at the maximum count rate (1 megacycle or 
greater). 

. 7 Adjust the Trigger Level to the point midway between the range over which 
the counter will normally count. 

, 8 Each count cycle shall last approximately 30 seconds. Adjust the display 
time to permit recording the display on the EPUT. 

.9 Record the results of 10 count-cycles. Calculate the average time per cycle 
over the 10 cycles. Record the result. The average of the 10 previous 
readings shall be 30.000000±0.000060 seconds. 

. 10 Remove the CMC from Standby Mode by performing the following DSKY 
operations. 

a. Press and hold the STBY pushbutton until it extinguishes. 

b. Press the RESET pushbutton. 

c. VERB 61, ENTER 

d. VERB 36, ENTER. 


NOTE: Restart Lamp may Illuminate; if it does, disregard and 
press RSET on the DSKY. 

. 10.1 Enter the following into K-148: 


VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 
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6.2.2.11 

6.2.2.11.1 


6.2.2.11.1.1 

6.2.2.11.2 


6.2.2.11.3 

6.2.2.11.4 

6.2.2.11.5 

6.2.2.11.6 

6.2.2.11.7 


6.2.2.11.8 


6.2.2.11.9 

6.2.2.11.10 


Mark and Mark Reject pushbutton test. 

Optics power shall be applied by actuating the G&N OPTICS MN A and 
OPTICS MN B breakers on the Right-Hand Circuit Breaker Panel (breakers 
pushed in), and placing G/N POWER -OPTICS switch on the LEB Lighting 
Control Panel to ON. 

NOTE: The MARK REJECT portion of this test can be run without 
turning on the OPTICS power. 

On the G&N Indicator Control Panel, press and hold MARK pushbutton. 

Enter the following on K-148. 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Observe the DSKY Row 1 displays 0004X. 

Release MARK pushbutton 

Observe that DSKY Row 1 displays 0000X. 

Press and hold the REJECT pushbutton on the G&N Indicator Control Panel. 

On the DSKY, observe: 

VERB 05 NOUN 31 
R1 displays 00112 
PROG Alarm lamp is lit. 

On the G&N Caution and Warning Panel, the PGNS Caution lamp is lit. 

Enter the following into K-148: 

VERB 11 NOUN 10 ENTR 
00016 ENTR 

Press ERR RSET 

Verify PROG Alarm and PGNS Caution lamps extinguish and DSKY Row 1 
displays 0010X. 

Release the REJECT pushbutton. 

Observe that DSKY Row 1 displays 0000X. 
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6.2.3.1.7 

6.2.3.1.8 
6. 2.3.1.9 

6. 2. 3.1.9.1 

6.2.3.1.10 

6.2.3.1.11 


6.2.3.1.12 

6.2.3.1.13 

6.2.3.1.14 

6.2.3.1.15 


Insure that the following alarm lamps are not lighted on G6N LEB Display Panel. 

a. CMC Warning 

b. ISS Warning 

c. PGNS Caution 


Verify that the PROGRAM ALARM lamp on the DSKY's does not light with 
VERB 05 NOUN 31 and Rl * 00213 displayed. 

Verify K-START tape N05C112-K10554-XX CSM S/C TEST TAPE is on the 
K-START tape reader at Section 00203. 

Start Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) P.1 = 00203 

(b) CMC Activity light ON. 

(c) On CRT, the two most significant octal digits of CH77 incrementing. 

(d) The NO ATT light is ON. 

Verify that the following secondary power supply voltages are not flashing on 
the CRT display. 


Table VI. Secondary Power Supply Voltages 



Meas. 

No. 

Signal 

1 

CG 1040 

+120 VDC PIPA SUPPLY 

2 

CG 1051 

+20 VDC PIPA SUPPLY 

3 

CG 1052 

-20 VDC PIPA SUPPLY 

4 

CG 1070 

+4 VDC CDU SUPPLY 

5 

CG 1100 

-28 VDC ELECTRONICS 

6 

CG 1020 

+14 VDC CMC SUPPLY 

7 

CG 1030 

+4 VDC CMC SUPPLY 

8 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9 

CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11 

CG 1331 

3.2KC 28V SUPPLY 

12 

CG 1110 

2.5 VDC TM BIAS 


Monitor the PIPA temperature during the first 15 minutes after switching from 
Standby Mode to the Operate Mode. The PIPA temperature shall be 130.542.0 
deg. F. during this period. 15 minutes after switching from Standby Mode to the 
Operate Mode, record the PIPA temperature. The recorded PIPA temperature 
shall be within 0.5 deg. F. of the Operate stabilized PIPA temperature determined 
below. 

Deleted 


30 minutes after entering the IMU Operate Mode, start recording PIPA TEMP 
every 5 minutes until the PIPA temperature is stabilized. The PIPA temperature 
shall be considered stabilized when the temperature change is not more than 0.1 deg 
for 30 minutes. Record the PIPA Operate Mode stabilized temperature. The PIPA 
Operate Mode stabilized temperature shall be 130.5±1.5 deg. F. and within 1.0 deg. 
F. of stabilized PIPA temperature. 


Deleted 
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6.2. 5.2.3 


6 . 2 . 5 . 2.4 


6.2. 5.2.4.1 


6.2. 5.2.5 


6.2. 5.2.6 


6.2. 5.2.7 


Energize the G&N COMPUTER MN A and MN B breakers on the right hand 
circuit breaker panel (breakers pushed in). Enter VERB 61 into K-148 and 
press the ENTER pushbutton. Verify +14 and +4 VDC CMC power supply 
outputs on CRT display. Voltages shall be +14.0+0.4 VDC (CG1020) and 
+4.0+0.2 VDC (CG1030). 

NOTE: RESTART lamp may illuminate; if it does, disregard and press 
RSET on the DSKY. 

On DSKY verify TEMP iight is ON. On the G&N Indicator Control Panel 
verify PGNS light is ON. 

Energize the G&N IMU HTR MN A and MN B breakers on the right hand 
circuit breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. Verify PGNS light on the G&N Indicator Control 
Panel is extinguished. . 

Set/verify the following switches on the PSAAM: 

a. PSAAM POWER to ON. 

b. INHIBIT VOLTAGE FAIL to OFF. 

Set the G&N DSKY and Display Panel brightness to the minimum acceptable level 
by manipulation of LIGHTS-NUMERICS control on both left hand circuit breaker- 
panel and LEB Light Control Panel. 

Enter VERB 36 into K148. Press ENTER pushbutton. Press ERROR RESET 
pushbutton on K148. All computer alarms except the Gimbal Lock Indicator on 
the Main Display Console (MDC) and LEB AGC DSKY shall clear. Verify 
registers HI, R2, and R3 on the DSKY*s are cleared. Verify PROG *00. 

Enter the following into K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 


6.2. 5.2.8 


6.2. 5.2. 8.1 


6.2. 5.2.8.2 
6.2. 5.2. 8.3 


Initiate CMC Self-Test by entering the following into the K148: 

a. VERB 21, NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15, NOUN 01; ENTER 

d. 01366, ENTER 


Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error is detected, 
the following will be displayed. 


a. VERB 05, NOUN 31 

b. ' R1 * 01102 

c. R2 = XXXXX c (SFAIL) 

d. R3 * XXXXX c (ERCOUNT) 

Terminate the monitor routine by entering the following into the DSKY 
VERB 34, ENTER 

Terminate Self-Test by entering the following into the K-Start: 

a. VERB 21, NOUN 27, ENTER 

b. 00000, ENTER 
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6.2.5.2.8.4 Verify Tape Reader is loaded with tape N05C112-K10554-XX to Section 00201. 

Start the Tape Reader. 

6.2.5.2.8.4.1 When the Tape Reader stops, verify: 

a. R1 « 00201 

b. On CRT, CH77 two most significant octal digits incrementing. 

6.2.5.2.8.5 Start Tape Reader. 

6.2.5.2.8.5.1 When the Tape Reader stops, verify: 

a. R1 * 00202 

b. The CMC Activity light is ON. 

NOTE: If a VERB 36 is performed after the tape is loaded, enter the following 
on the DSKY to recall the CMC Activity light ON: 

VERB 25 NOUN 26 ENTR 
01000 ENTR 

01770 ENTR 

00007 ENTR 

VERB 30 ENTR 

An exception is the VERB 36 performed when entering Voltage Margin Test 
(6.2.19). After completing Voltage Margin Test, enter the above sequence. 

NOTE: Allow two (2) hours to elapse before proceeding to Step 6.2.5.2.9, with 
the following exceptions: 

a. If the G&N System has been in power off state for less than 5 
days with the gimbals in the following positions: 

X = 000.00±005.00 deg 

Y = 000.00±005.00 deg 
Z = 090.00±005.00 deg 

or has been in power off state for less than 12 days with gimbals 
in the following positions: 

X =000.00±001.00 deg 

Y = 000.00±001.00 deg 
Z = 090.00±001.00 deg 

and the system has not been moved, then allow only 15 minutes to 
elapse before proceeding. 

b. If the G&N System has been turned off with the gimbals in the unparked 
position for less than two (2) hours, allow a warmup time equal to the 
time off, but not less than 15 minutes to lapse before proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove IMU operate 
power immediately by setting the G/N POWER-IMU switch on the LEB Lighting 
Control Panel to OFF. 
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6.2.5.3.2.1 If K-START Tape N05C112-KL0554-XX is loaded on the tape reader, proceed 
to Step 6.2. 5. 3. 5. 2. 

6.2.5.3.3 Enter VERB 36, ENTER into K148. 

6.2.5.3.4 Enter VERB 40 NOUN 20, ENTER into K148. 

6.2. 5.3.5 Enter the following into K148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

- Observe the NO ATT lamp lights and the Inner, Outer, and Middle Glmbal angles 

are 0±1.5° as indicated by the CDUX, CDUY, and CDUZ displays on the CRT. 

6.2. 5; 3; 5; 1 Proceed to Step 6. 2. 5.3.6. 

6.2. 5.3.5.2 Verify K-START Tape is at Section 00203 or 00400. Start Tape Reader. 

6.2.5.3.5.3 When the Tape Reader stops, verify the following: 
a; R1 n 00203 or 00400. 

b. CMC Activity light ON. 

c. On CRT, the two most significant octal digits of CH77 incrementing. 

d. The NO ATT light is ON, and the Inner, Outer and Middle Glmbal 
Angles are 0±1. 5 deg as indicated by the CDUX, CDUY and CDUZ 
displays on the CRT. 

6.2. 5.3.6 Insure that the following switches are set to the positions indicated. 

a. OPTICS COUPLING to DIRECT 

b. OPTICS ZERO to OFF 

c. OPTICS MODE to MAN 

d. OPTICS TEL TRUN to SLAVE to SXT 

e. OPTICS SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

6.2. 5.3.7 Deleted. 

6.2.6 G&N Operational Test 

6.2.6.1 Initial Conditions 

Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn on 
Procedure of 6.2.5 has been completed and system operation has not be inter¬ 
rupted. If system operation has been interrupted, perform the Turn On Procedure 
of 6.2.5.2 before proceeding. 
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6.2.6.2.2 On K-148 enter the following sequence: 

VERB 57 ENTR 

00004 ENTR 

6.2.6.2.3 Observe VERB 16 NOUN 20 displayed on CRT. The NO ATT discrete shall 
appear momentarily then go OFF. Verify that the PROGRAM displayed on 
the CRT indicates 07. 

Enter VERB 34 into K148 and press the ENTER pushbutton. 

NOTE: During this portion of the test the G&N System is exercised through 
its modes. Any failures will be indicated by the PROGRAM ALARM lamp 
on the DSKY's lighting with VERB 05 NOUN 31 and R1 * 01411 displayed. 

6.2.6.2.4 After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 
of the gravity vector in cm/sec 2 shall be displayed in R1 and R2 on the CRT. 
Record these values. 

6.2.6.2.5 R1 contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for the gravity 
vector shall be 980.00000±05.00000 cm/sec 2 . 

6.2. 6.2. 6 Enter VERB 33 into K148. Press the ENTER pushbutton. 

6.2.6.2.7 When VERB 06 NOUN 66 flashes the value of the horizontal earth rate shall 
be displayed on R1 and R2 on the CRT. Record these values. 

6.2.6.2.8 R1 contains the first five digits of earth rate and R2 contains the last five 
digits. A decimal point shall be placed between them. R1 shall always be 
00000. The horizontal earth rate shall be 00000.83000±0.1000 earth rate 
units. 

6.2.6.3 Test Termination 

6.2. 6.3.1 Verify K-START Tape N05C112-KL0554-XX CSM S/C TEST TAPE is on the 

K-START Tape Reader at Section 00203. 

6.2.6.3.2 Start the Tape Reader. 

6.2.6.3.3 When the Tape Reader stops, verify the following: 

(a) R1 * 00203 

(b) CMC Activity light ON. 

(c) On CRT, the two most significant octal digits of CH77 incrementing. 

(d) The NO ATT light is ON. 
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6. 2.7.4.8 


6.2. 7.4.9 
6. 2. 7.4.10 

6.2. 7.4.11 

6.2. 7.4.12 
6.2. 7.4.13 


6.2. 7. 5 


Enter the following sequence in the K-Start: 

a. VERB 42, press ENTR 

b. VERB 33, press ENTR 

Start analog recorders. 

Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When the steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 

Verify K-START Tape N05C112-K10554-XX CSM S/C TEST TAPE is on the 
K-START Tape Reader at Section 00203. 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) R1 * 00203 

(b) CMC Activity light ON. 

(c) On CRT, the two most significant octal digits of CH77 incrementing. 

(d) The NO ATT light is ON. 

Examine the traces of the recorded measurements for all six phases of this 
test to detect any sharp discontinuities. Disregard transients of 0. 5 second 
duration or less on the Gimbal Torque Motor current traces and disregard 
all transients on the CDU Fine Error and CDU Coarse Error traces. The 
Gimbal Torque motor currents shall not exceed 0.125 ampere. The CDU 
Fine Error measurements shall not exceed ± 70 mv rms. The CDU Coarse 
Error measurement shall not exceed ± 680 mv rms. 
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6.2.9.1.1.2 

6.2.9.1.2 

6.2.9.1.2.1 

6.2.9.1.2.2 

6.2.9.1.2.3 


6.2.9.1.3 


6.2.9.1.4 

6.2.9.1.5 

6.2.9.1.6 

6.2.9.2 


6.2.9.3 


6 . 2 . 9.4 
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Proceed to 6.2.9.1.3 after manual entry of above data. 

Tape loaded input. 

Verify Tape N05C112-K10554-XX is on the Tape Reader and at Section 00300. 
Start the Tape Reader. 

When the Tape Reader stops, verify: . 

R1 =00300 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0+3.0 
VDC. Record the indication on the CRT. Verify that OPTX 28V 800 cps 1% Pph 
(CG 1211) and OPTX 28V 800 cp6 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 57 into KL48. Press the ENTER pushbutton. 

Enter 00010 into K148. Press the ENTER pushbutton. 

Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall light. After approximately 30 seconds the following data shall 
be displayed on the CRT. 

a. VERB 06 NOUN 02 flashing 

b. R1 = +00000+00007 

c. R2 =+00000+00007 

d. R3 = +00000+00007 

e. IG angle =000+1 deg. 

f. MG angle = 000+1 deg. 

g. OG angle = 000+1 deg. 

Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. R1 = +04500+00007 
C. R2 =+04500+00007 

d. R3 =+04500+00007 

e. IG angle = 045+1 deg. 

f. MG angle =045+1 deg. 

g. OG angle =045+1 deg. 

Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall extinguish. After approximately 100 seconds the following data 
shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. R1 =00000+00003 ^ _ 
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6.2.12.8.16 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start 3 times. Press the ENTER pushbutton after 
each entry. 

6.2.13 Optics Slew Rate Test ' 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0+3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

6.2.13.2 Deleted. 

6.2.13.3 Verify and/or set the following switches on the G&N Indicator Control Panel 
to the positions indicated. 

a. TEL TRUN to SLAVE to SXT 
. b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

6.2.13.4 Monitor MARK COMMAND by entering VERB 06 NOUN 56 into K-148. Press 
the ENTER pushbutton. 

TRUNNION SLEW RATE - HI SPEED 

6. 2.13. 5 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +5 degrees to zero 
as indicated by the TPAC (Telescope Trunnion slaved to SX1}. Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 
Set the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. 

NOTE: Read and understand Step 6.2.13.6 before proceeding. Do not hold 
Control Stick at upper limit more than 10 seconds, or exceed a 
trunnion angle of 85 degrees. 

6.2.13.6 While slewing the optics, record the following signals: SXT TRUN SERVO 

error (CG 3118), SXT TRUN TACH (CG 3150), and SCT TRUN TACH (CG 3170). 
CG 3118 shall be between -0.25 and -2.0 VRMS. CG 3150 shall be 3.3+1.3 
VRMS. CG 3170 shall be -0. 85+0.35 VRMS. 
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6.2.13. 23 


6.2.13. 24 


6.2.13. 25 


6.2.13.26 

6.2.14 

6.2.14.1 

6.2.14.2 

6.2.14.3 

6. 2.14.3.1 
6. 2.14.3. 2 


OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 


On K-148, enter VERB 06 NOUN 56 ENTER. Using the OPTICS CONTROL 
STICK and a convenient CONTROLLER SPEED switch setting, carefully 
slew the SXT Trunnion to within +5 degrees of zero as indicated by the TPAC 
(Telescope Trunnion slaved to SXT). Set the OPTICS ZERO switch to ZERO. 
Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 


Press and release MARK pushbutton. Approximately 60 seconds after the 
first MARK, again press and release MARK pushbutton. Verify KEY RELEASE 
is flashing. Press KEY RELEASE pushbutton, and record data in Rl, R2 and 
R3 within 2 seconds. When DSKY display changes, again record Rl, R2 and 
R3. The data display is in the following form: 

a. Rl * ±XXX. XX (Shaft Angle in Degrees) 

b. R2 * ±XX. XXX (Trunnion Angle in Degrees) 

c. R3 « +XXX. XX (Time in Second^) 


Perform the following calculations (first display minus second display): 

a. Difference between Rl displays «_ (A shaft angle) 

b. Difference between R2 displays «_ (A trunnion angles) 

c. Difference between R3 displays *_(A time) 

. A shaft angle . , ....... 

d. —^ a — ■_deg/sec (shaft drift rate) 

shall be less than 0.0333 deg/sec. 

A trunnion angle . .. 

e. ■ ■ time -— *_deg/sec (trunnion drift rate) 

shall be less than 0.0167 deg/sec. 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 
Stabilization Loop Step Response Test 


Proceed with this test if the Operate Power On Test of 6.2.3 has been performed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform the Turn On Procedure of 6.2. 5.2 before proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 


Verify K-START Tape N05C112-K10554-XX CSM S/C TEST TAPE is on the 
K-START Tape Reader at Section 00400. 

Start the Tape Reader. 

When the tape reader stops, press ERR RSET pushbutton and verify the following: 
(a) Rl ■ 00400 
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6.2.14.4 
6. 2.14. 4.1 

6.2.14. 4.2 
6.2.14.4.3 
6.2.14. 4.4 
6.2.14. 4.5 


6.2.14.4.6 


6. 2.14.4. 7 


6. 2.14.4.8 
6.2.14.4.9 


6.2.14. 4.10 


b. CMC Activity light ON. 

c. On CRT the two most significant octal digits of CH77 incrementing. 

d. The NO ATT light is ON. 

Inner Gimbal Response Test 

Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

Deleted. 

Deleted. 

Enter VERB 42 into K148. Press ENTER. 

Enter +00000 into K148 three times. Press ENTER after each entry! Walt 
90 seconds. 

On CRT, verify IG Servo Error In Phase (CG 2117), MG Servo Error In Phase 
(CG 2147), and OG Servo Error In Phase (CG 2177) to be 0.0+60 mv RMS at 
null. 

Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the 
G/N POWER IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the IG Stabilization Loop. The bottom part of switch shall be extinguished. 

After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to +5 percent of the original 
step amplitude. In addition, record the total number of overshoots. 
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6.2.16. 7. 59 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16. 7. 60 In approximately 17 minutes, VERB 06 NOUN 66 shall flash. From the CRT 

DSKY display record R2 £ 707 (NBDY-NBDX) + . 5 (ADIAY-ADIAX) + . 5 
ADSRA X] Position +00010. 


6.2.16. 7. 61 Test Termination 

6.2.16.7. 62 Verify K-START Tape N05C112-K10554-XX CSM S/C TEST TAPE is on the 

K-START Tape Reader at Section 00400. 

6.2.16.7.63 Start the Tape Reader. 

6.2.16.7.64 When the Tape Reader stops, verify the following: 

(a) R1 » 00400. 

(b) CMC Activity light ON. 

(c) On CRT, the two most significant octal digits of CH77 incrementing. 

(d) The NO ATT light ON. 

6.2.16.9 Deleted. 


\ 
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6. 2.17 


6.2.17.1 

6.2.17.2 


6.2.17.3 


6.2.17.4 


6. 2.17.5 


6.2.17.5.1 


SXT-NB-IMU Fine Alignment Test 

Perform Master Initialization 6.2.5.3 before proceeding. 

Prior to performing this test, the G&N Installation Qualification Fixture shall 
be installed on the supporting fixture and adjusted to permit proper operation 
of the G&N optics. The azimuth supplied by the azimuth autoset (Optical 
Reference No. 1) shall be known to ± 30 minutes of arc. 

NOTE: The G&N shall have had OPERATE power applied for a minimum of 
1 hour. Set the G/N POWER-OPTICS switch to OPTICS. Verify 
that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0+3.0 VDC. 
Verify that the OPTX 28V 800 cps 1% zero (CGI211) and OPTIX 28V 
800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 « AAAAA. 

If the recorded value is within any of the sets of limits given in Table 1 
proceed with the test. If the recorded value is NOT within any of the sets 
of limits, wait 30 minutes and then repeat this step or enter VERB 11 NOUN 10 
ENTER, 00003 ENTER and proceed when the monitored value is within the 
limits set in Table I. 


TABLE I 


MIN VALUE 


MAX VALUE 

00000 

AAAAA 

03100 

04000 

AAAAA 

07100 

10000 

AAAAA 

13100 

14000 

AAAAA 

17100 

20000 

AAAAA 

23100 

24000 

AAAAA 

27100 

30000 

AAAAA 

33100 

34000 

AAAAA 

37100 


Deleted. 

On the G&N Indicator Control Panel set the following switches to the position 
indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC. Set OPTICS ZERO to ZERO. 
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6.2.17.61 

6.2.17.62 


6.2.17.63 


6. 2.17. 63.1 


6.2.17. 63.2 
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Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes, 

R1 and R2 on the DSKY shall display the misalignment of the second hori¬ 
zontal PIPA in arc-seconds (R1 - whole, R2 - fractional). (See Table II 
for PIPA displayed). Record R1 and R2. 

Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. 

Repeat Steps 6.2.17.33 through 6.2.17. 61, substituting numbers as follows: 

00000 in Step 6. 2.17. 35. c 
00001 in Step 6.2.17.35. e 

+00000 in Step 6.2.17.44. b 
+89999 in Step 6.2.17.44. c 

Verify K-START Tape N05C112-K10554-XX CSM S/C TEST TAPE is on the 
K-START Tape Reader at Section 00400. 

Start the Tape Reader. 

When the tape reader stops, verify the following: 

(a) R1 = 00400. 

(b) CMC Activity light ON 

(c) On CRT, the two most significant octal digits of CH77 incrementing. 

(d) The NO ATT light ON 

TABLE n 


Display Conditions at Test Completion 


position 

SM Orientation 

Horizontal Misalignment Component 

X XM 

y sm 

WBSM 

6.2.17.29 & .59 

6.2.17.30 & .60 

1 

UP 

SW 

SE 


% 





SM 

SM 

2 

SE 

SW 

DN 


Y 





SM 

SM 

4 

DN 

SE 

SW 

Y__, 

z 





SM 

SM 

5 

SW 

SE 

UP 


Y 





SM 

SM 


6.2.17. 64 Set the G/N POWER-OPTICS switch on the LEM Lighting Control Panel to OFF. 

6.2.17.65 Ca Iculations 

6.2.17.65.1 a. Y gM misalignment -()JUrR2 

b. Z gM misalignment « () Rl» R2 


I 
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6.2.17. 65.1 
(Continued) 


6.2.17.65.2 


6.2.17.65.3 


6.2.18 


6.2.18.1 
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c - X SM misalignment ■ () Ri» R2 

d. Y gM misalignment ■ () Rl« R2 

e. Y sm misalignment ■ () Rl» R2 

f. Z SM misalignment ■ () Rl» R2 

g. XgM misalignment * () Rl. R2 

h. YgM misalignment * () Rl» R2 


Enter the latest values from 6.2.16 IMU Performance Test 


a. 

X PIPA bias * 

cm/sec^ 


b. 

Y PIPA bias ■ 

cm/sec* 


c. 

Z PIPA bias * 

cm/sec“ 


d. 

0 Y * 210 (X PIPA bias) « 


arc-sec. 

e. 

8 y « 210 (Y PIPA bias) «_ 


_arc-sec. 

f. 

0^ * 210 (Z PIPA bias) » '_ 


arc-sec. 

a. 

ZgM misalignment (bias corrected) * 



6.2.17. 65. l.b - 0 «_ 


arc-sec. 


b. XgM misalignment (bias corrected) * 

6.2.17.65. l.c - 8^ *_arc-sec. 

c. Yg^ misalignment (bias corrected) * 

6.2.17.65.1.e “ ®y *_arc-sec. 

d. Yg^ misalignment (bias corrected) ■ 

6.2.17.65. l.h - 0 y * a rc-sec. 

The SM misalignments in each orientation, excluding PIPA bias, shall not 
exceed ±150 arc-seconds. 

Gyrocompassing Test 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

Set the G/N POWER-OPTICS Switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0±3.0 
VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 28V 800 cps 
5% - 90Ti (CG 1212) are not flashing on the CRT. 
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6.2.18.19 
6. 2.18.20 

6. 2.18.21 
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6.2.18.23 
6. 2.18.24 

6.2.18.23 

6.2.18.24 
6.2.18.24.1 
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After the correct readings for R1 and R2 are verified enter VERB 33 Into 
the K-Start. Press the ENTER pushbutton. 

Using the Optics Hand Controller, align the SXT St LOS to target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good, proceed. 

If not satisfied with MARK, press the MARK REJECT pushbutton and repeat 
the step. 

Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT St LOS to the approximate position of Target No. 2. 

Set the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 
align the SXT St LOS to Target 2 and press the MARK pushbutton. If satisfied 
that the MARK was good, press the ENTER pushbutton. If not satisified, 
press the MARK REJECT pushbutton and repeat this step. 

On the CRT observe the following data displayed: 

a. VERB 06 NOUN 60 

b. R1 * ±xx. xxx (X gyro elevation error, degrees) 

c. R2 » ±xx. xxx (Y gyro elevation error, degrees) 

d. R3 a ±xx.xxx (Z gyro azimuth error, degrees) 

Record R1, R2 and R3. 

Enter VERB 34 into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY's indicate 02. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. 

Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 

Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start three times. Press the ENTER pushbutton 
after each entry. Set the G/N POWER OPTICS Switch on the LEB Lighting 
Control Panel to OFF. 

Verify K-START Tape N05C112-K10554-XX CSM S/C TEST TAPE is on the 
K-START Tape Reader at Section 00400. 

Start Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) R1 * 00400. 

(b) CMC Activity light ON. 

(c) On CRT, the two most significant octal digits of CH77 incrementing. 

(d) The NO ATT light ON. 

Set the G/N POWER OPTICS Switch on the LEB Lighting Control Panel to OFF. 
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6.2.19.11 

6.2.19.11.1 

6.2.19.12 

6.2.19.13 

6.2.19.14 

6.2.19.15 

6.2.19.16 

6. 2.19.16.1 

6.2.19.17 

6. 2.19.18 
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On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, enter 
the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits are 
permissible, but bit 6 must be on. 

On K-148, enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Press * RSET 

VERB 21 NOUN 27 ENTR . 

77777 ENTR 

Units R-154, Insert 0001. Verify and execute. 

Insert in C-156 +084001244 and execute. Verify on CRT that GV0116 is 
between +7.4 and 9.4 vdc. 

Units R-154, insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.12 through 
6.2.19.14 adjusting the C Start entry until CG 1020 is 16.4, +0.1, -0.0 vdc. 

Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that; 

a. VERB 05, NOUN 31 

b. R1 *= 01102 

does not appear on DSKY. 

Into R-154, insert 0011. Verify and execute. 

Set INHIBIT \OLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Warning master alarms are lighted. 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148, enter the 
following: 

: VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 ON. Other combinations of bits are 
permissible, but bit 6 must be on. 


J 
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6.2.19.18.1 


6.2.19.19 

6.2.19.20 

6.2.19.21 

6.2.19.22 

6.2.19.23 


6.2.19.23.1 
6.2.19.24 


6. 2.19.25 


6.2.19.25.1 


On K-148, enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Press RSET 

VERB 21 NOUN 27 ENTR 
77777 ENTR 

Units R-154, insert 0001. Verify and execute. 

Insert in C-156, +082001234 and execute. Verify on CRT that GV0106 is 
between +7.2 and +9.2 vdc. 

Units R-154, insert 0111. Verify and execute. 

Observe CG 1030, +4 VDC Power Supply on CRT. Repeat 6.2.19.19 through 
6.2.19.21 adjusting the C Start entry until CG 1030 is 4.60, 40.03, -0.00 vdc. 

Press ERROR RESET on K-148. Walt 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

a. VERB 05, NOUN 31 

b. Rl=O1102 does not appear on DSKY. 

Into R-154, insert 0101. Verify and execute. 

Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 
Warning master alarms are lighted. 

On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. On K-148 enter the 
following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits are 
permissible, but bit 6 must be on. 

Chi K-148, enter the following sequence: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Press RSET 

VERB 21 NOUN 27 ENTR 
77777 ENTR 
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6.2.19.26 Units R-154, insert 0001. Verify and execute. 

6.2.19.27 Insert in C-156, -010001244 and execute. Verify on CRT that GV0116 is 
' between 0.0 and -2.0 vdc. 

6.2.19.28 Units R-154, insert 0111. Verify and execute. 

6.2.19.29 Observe CG1020, +14 VDC Power Supply on CRT. Repeat 6.2.19.26 through 
6.2.19.28 adjusting the C Start entry until CG 1020 is 12.1, +0.1, -0.0 vdc. 

6.2.19.30 Press ERROR RESET on K-148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that: 

a. VERB 05, NOUN 31 

b. R1 *= 01102 

does not appear on DSKY. 

6.2.19.30.1 Into R-154, insert 0011. Verify and execute. 

6.2.19.31 Set INHIBIT VOLTAGE FAIL switch to OFF, on PSAAM. Verify that DSKY 
RESTART lamp is lighted. Disregard other DSKY indications. Verify CMC 

. Warning master alarms are lighted. 

6.2.19.32 Units R-154, insert 0000. Verify and execute. 

6.2.19.33 On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has bit 6 on. Other combinations of bits are 
permissible, but bit 6 must be on. 

6.2.19.33.1 Terminate CMC Self-Check by entering the following sequence on K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 . ENTR 

Press RSET 

VERB 21 NOUN 27 ENTR 
00000 ENTR 

6.2.19.34 Ensure that CG 1020, +14 VDC Power Supply indication is +14.0, ±0.4, and 
that CG 1030, +4 VDC Power Supply indication is +4.00+0.20 VDC on CRT. 
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6 .2.2Q.2.35 Record CRT indication* 



a. 

CG 2279 

ROLL ATT ERROR - C1XJ DAC OUT 

-5. 06iO.66 VRMS 


b. 

CG 2219 

PITCH ATT ERROR - CDU DAC OUT 

+5*06*0.66 VKMS 


c. 

CG 2249 

YAW ATT ERROR - CDU DAC OUT 

0. OOiO .66 VRMS 

6 . 2 . 20 . 2.36 

Insert in 10.48 





a. 

V 21 N01 

ENTER 



b. 

02545 


ENTER 



c. 

02637 


ENTER 



d. 

V 33 


ENTER 


6 . 2 . 20 . 2.37 

Observe on CRT 





a. 

V 06 ND2. 

Flashing • 



b. 

NO ATT i 


ON 



c. 

R1 


+OOOOO approximately 



d. 

R2 


+OOOOO approximately 



e. 

R3 


+00000 approximately 

















6.2.20.3.11 Observe on CRT 


a. 

y 06 N 02 

Flashing 

b. 

R1 

+003#* 

c. 

R2 

-00384 

d. 

R3 

400003 

e. 

NO ATT 

OFF 

6.2.20.3*12 Record CRT indications 


a. 

CG 3722 TRUNNION 

CDU DAC OUTPUT 

b. 

CG 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3*13 Insert in 10.1*8 


a. 

VERB 33, ENTER 


6.2.20*3*1^ Observe on CRT 


a. 

V 06 N 02 

Flashing 

b. 

R1 

400160 

c. 

R2 

-00160 

d. 

R3 

400003 

6.2.20.3.15 Record CRT indications 


a. 

CG 3722 TRUNNION 

CDU DAC OUTPUT 

b. 

CG 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3.16 Insert in KL48 


a. 

VERB 33, ENTER 


6.2.20.3*17 Observe on CRT 


a. 

V 06 N 02 

Flashing 

b. 

R1 

400135 

c. 

R2 

-00135 

d. 

R3 

400003 


6.2.20-3*13 Record CRT indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3*19 Insert in KLl*8 


a. VERB 33, 


ENTER 
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6.2.20.3*20 Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


+00090 

c. 

R2 


-00090 

d. 

R3 


+00003 


6.2.20.3*21 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 4-2,38*0.24 VRMS s 

b. 00 3721 SHAFT CDU DAC OUTPUT —2* 38* 0.24 VBMS,i. 

6.2.20.3.22 Set the OPTICS SPEED Switch on-the Indicator Control Panel to HI* " 

6.2.20.3*23 Insert in K148 

a. VERB 33.SNTER 
6.2.20.3*24 Observe on CRT 

a* V 96 N 02 Flashing 

b. R1 400000 

c. R2 +00000 

d. R3 +00003 

6.2.20.3.25 While holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications. 

a. CG 3722 TRUNNION CDU DAC OUTPUT .04 00*6,12 VRMS ~ 

b. CG 3721 SHAFT CDU DAC OUTPUT C0„00*0.12 VRMS u 

6.2.29.3*26 Insert in Kl48 

a. VERB 33, ENT® 

6.2.20.3*27 Observe on CRT 

a. V 06 N 02 

b. R1 

c. R2 

d. R3 

6.2.20.3*28 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -^38*0.^4 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT '+2; 38*0 24 VRMS ^ 


Flashing 

-00090 

+00090 

400003 
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6.2.20.3.29 Using the OPTICS CONTROL STICK and a convenient CONTROLLER 
SPEED switch setting, carefully slew the SXT Trunnion to within +5 degrees 
of zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). 

Set the OPTICS ZERO switch on the Indicator Control Panel to ZERO for 
30 seconds, then return to OFF. 

6.2.20.3.30 Insert in K148 

a. VERB 33, ENTER 

6.2.20.3.31 Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


-00135 

0. 

R2 


+00135 

d. 

R3 


+00003 


6.2.20.3.32 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -3.56±0.36 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT +3.56*0.36 VRMS 

6.2.20.3.33 Insert in K148 

a. VERB 33, ENTER 

6 .2.20.3.34 Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


-00160 

c. 

R2 


+00160 

d. 

R3 


+00003 


6 .2.20.3.35 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -4.22*0.42 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT *4.22*0.42 VRMS 

6.2.20.3.36 Insert in K148 

a. VERB 33, ENTER 

6 .2.20.3.37 Observe on CRT 


a. 

V 06 

N 02 

Flashing 

b. 

R1 


-00384 

o. 

R2 


+00384 

d. 

R3 


+00003 
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CG1020 1 
CG1030 1 
CG 1040 2 

CG 1051 1 

CG 1052 1 

CG 1070 1 

CG 1100 1 

CG 1110 2 

CG 1201 2 

CG 1202 1 

CG 1203 1 

CG 1207 1 

CG 1211 1 

CG 1212 1 

CG 1220 1 

CG 1331 2 

CG 1336 1 

CG 1500 1 

CG 1510 1 

CG 1520 1 

CG 1530 1 

CG 2001 2 

CG 2021 2 

CG 2041 2 

CG 2108 1 

CG 2112 2 

CG 2113 2 

CG 2117 2 

CG 2120 1 


CG 2138 1 

CG 2142 2 

CG 2143 2 

CG 2147 2 

CG 2150 1 


CG 2168 1 

CG 2172 2 

CG 2173 2 

CG 2177 2 

CG 2180 1 


CG 1042 1 

CG 1053 1 

CG 1071 1 

CG 1501 1 

CG 1511 1 

CG 1521 1 

CG 1531 1 


GAN Test PSAAM and/or SCA 

Nomenclature Requirement Uncertainty % of 

Full Scale 

+14 VDC CMC SUPPLY +14.0 ± 0.4 VDC 0% 

+4 VDC CMC SUPPLY +4.00 ± 0.2 VDC 0% 

+120 VDC PIPA SUPPLY +120 ±6.0 VDC 1% 

+20 VDC PIPA SUPPLY +20.0 ± 1. 2 VDC 0% 

-20 VDC PIPA SUPPLY -20 ± 2 VDC 0% 

+4 VDC CDU SUPPLY +4.0 ± 0.2 VDC 0% 

-28 VDC SUPPLY -27. 5 ± 6.0 VDC 0% 

2.5 VDC TM BIAS +2.50 ± 0.06 VDC 0% 

IMU 28V . 8KC 1% 0* RMS 28.00 ± 0.56 VRMS 1% 

IMU 28V . 8KC 5% -90* RMS 28.0 ± 1.4 VRMS 0. 33% 

IMU 28V . 8KC 0* RMS 28.0 ± 2.1 VRMS 0. 33% 

PH DIFF IMU 5% 0*, -90* -90 ± 10* 2.3% 

OPTX 28V . 8KC 1% 0* RMS 28.00 ± 0.56 VRMS 0. 33% 

OPTX 28V . 8KC 5% -90* RMS . 28.00 ± 1.48 VRMS 0. 33% 

PH DIFF OPTX 1% IMU 1% QT ±l(f 2.3% 

3. 2 KC 28V SUPPLY 28.6 ± 0.56 VRMS 1% 

PH DIFF 3. 2 KC 28V/CMC SYNC 0* ± 10* 2.3% 

+28 VDC IMU OPERATE BUS 28.0 ± 3 VDC 0% 

+28 VDC IMU STANDBY BUS 28.0 ± 3 VDC 0% 

+28 VDC CMC OPERATE BUS 28.0 ± 3 VDC 0% 

+28 VDC OPTX OPERATE BUS 28.0 ± 3 VDC 0% 

X PIPA SG O/P 5 VRMS max 3% 

Y PIPA SG O/P 5 VRMS max 0.23% 

Z PIPA SG O/P 5 VRMS max 3% 

IG SERVO ERROR QUAD 0. 0 ± 1. 2 VRMS 3. 6% 

IG IX RESOLVER O/P SIN 18. 38 ± 1.84 VRMS at 45 s 2.5% 

IG IX RESOLVER O/P COS 18. 38 ± 1.84 VRMS at 45 # 2. 5% 

IG SERVO ERROR IN PHASE 0. 0 ± 60 mv RMS at null 2. 0% 

IG TORQUE MOTOR CURRENT 0.125 amp max during Fine 0% 

Alignment Torquing 

MG SERVO ERROR QUAD 0. 0 ± 1. 2 VRMS 3.6% 

MG IX RESOLVER O/P SIN 18. 38 ± 1.84 VRMS at 45* 2.5% 

MG IX RESOLVER O/P COS 18.38 ± 1.84 VRMS at 45* 2. 5% 

MG SERVO ERROR IN PHASE 0.0 ± 60 mv RMS at null 2. 0% 

MG TORQUE MOTOR CURRENT 0.125 amp max during 0% 

Fine Align Torquing 

OG SERVO ERROR QUAD 0. 0 ± 1. 2 VRMS 3.6% 

OG IX RESOLVER O/P SIN 18. 38 ± 1.84 VRMS at 45* 2. 5% 

OG IX RESOLVER O/P COS 18. 38 ± 1. 84 VRMS at 45* 2. 5% 

OG SERVO ERROR IN PHASE 0.0 ± 60 mv RMS at null 2. 0% 

OG TORQUE MOTOR CURRENT 0.125 amp max during 0% 

Fine Align Torquing 

+120 VDC PIPA SUP NOISE RMS 1. 5 VRMS max 0% 

+20 VDC PIPA SUP NOISE RMS 1. 0 VRMS max 0% 

+4 VDC CDU SUP NOISE RMS 0.10 VRMS max 0% 

+28V IMU OPERATE BUS NOISE RMS 1.0 VRMS max 0% 

+28V IMU STANDBY BUS NOISE RMS 1.0 VRMS max 0% 

+28V CMC OPERATE BUS NOISE RMS 2.0 VRMS max 0% 

+28V OPTX OPERATE BUS NOISE RMS 2.0 VRMS max 0% 


144 



APOLLO G&N Specification 

ND1002325 REV AB 

PSAAM and/or SCA 


Signal 

Link 

• Nomenclature 

GfcN Test Uncertainty % of 

Rea uirernent Full Scale 

CG 2219 

1 

PITCH ATT ERROR - CDU DAC O/P 

5.06 ± 0. 5 VRMS at 17* 

0.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0 ± 0.68 VRMS at null 

0.29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06 ± 0.5 VRMS at 17* 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

0.29% 

CG 2251 

1 

MG CDU COARSE ERROR 

0.0 -*■ 0.68 VRMS at null 

0. 29% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06 ± 0. 5 VRMS at IT 

0.67% 

CG 2280 

1 

OG CDU FINE ERROR 

0.0 ± 0.07 VRMS 2 null 

0. 29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0 ± 0.68 VRMS 

0.29% 

CG 2300 

1 

PIPA TEMPERATURE 

130.5 ± 1.5*F Operate Mode 

2 % 

CG 3011 

2 

TRUNNION CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

1.0% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

0.29% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN PH 

2 VRMS max 

•1.1% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR IN 

2 VRMS max 

1 .1% 

CG 3140 

1 

PHASE 

SXT SHAFT TACH O/P 

3.3 ± 1.3 VRMS at Hi Rate 

1 .1% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

+0. 50 to +4.00 VRMS Med 

1 .1% 

CG 3150 

1 

SXT TRUNNION TACH O/P 

Rate 

3. 3 ± 1.3 VRMS at Hi Rate 

1 .1% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL 

+0. 25 to +2. 00 VRMS Med 

1 .1% 

CG 3160 

1 

WINDING 

SCT SHAFT TACH O/P 

Rate 

3.3 ± 1.3 VRMS at Hi Rate 

1.1% 

CG 3170 

1 

SCT TRUNNION TACH O/P 

0.85 ± 0.35 VRMS at Hi Rate 

1.1% 

CG 3721 

1 

SHAFT CDU DAC O/P 

10.12 ±1.00 VRMS at IV 

1% 

CG 3722 

2 

TRUNNION CDU DAC O/P 

10.12 ±1.00 VRMS at 17° 

1% 

CG 4300 

2 

CMC TEMP 

87. 5± 42.5*F 

0.0% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

72. 5 ± 27.5*F 

0.23% 

CG 6021 

1 

IMU 800 cps 5% TEMP (PSA) 

90 i 30*F 

0.23% 

CG 2301 

1 

IRIG TEMPERATURE 

135 ± 2.5*F in Operate 

2% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 

0.2 VRMS max 

0% 

CG 1031 

1 

+4 CMC SUPPLY NOISE RMS 

0.2 VRMS max 

0% 


PSAAM OUTPUT is the source of Link 1 signals, 
SCA OUTPUT is the source of Link 2 signals. 
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ADDENDUM I 

SCOPE: The following changes are required to make ND1002325 applicable as G&N System 
technical support documentation for CSM 101. 

Addition 1. Add paragraph 6.1.1.7 as follows: 

6 .1.1.7 Data from the on-board tape recorder shall be made available and the 

following signals verified: 


Addition 2. 


Addition 3. 


a. IG TORQUE MOTOR CURRENT (CG 2120) shall be less than 
0.125 amp max. 

b. OG TORQUE MOTOR CURRENT (CG 2180) shall be less than 
0.125 amp max. 

9? MG TORQUE MOTOR CURRENT (CG 2150) shall be less than 
. j 0.125 amp max. 

Paragraph 6.2.1.5.6, change the last sentence to read as follows: 

On the Event Recorder verify that the IMU HTR Current switch discrete 
(CG 2302 Link 2) is on and that the IMU Blower Current discrete (CG 2303 
Link 2) is OFF over the last 2 hour period (occasionally discretes may cycle). 

Add paragraph 6.2.4.6.1 as follows: 


On the analog recorder verify that (CG 1211 Link 2, OPTICS 28V 800 cps 
1% 0 deg) RMS voltage is 28.0±0.06 VAC. 

Add Paragraph 6.2.20.2.5.1 and 6.2.20.2.32.1 as follows: 


6.2.20.2.5.1 


Verify on the analog recorder the following signals: 


a. CG 2279 Link 2 ROLL ATT ERROR - CDU DAC OUT 
+5.06±0.66 VRMS 

b. CM 2219 Link 2 PITCH ATT ERROR - CDU DAC OUT 
-5.06±0.66 VRMS 

c. CG 2249 Link 2 YAW ATT ERROR - CDU DAC OUT 
+5.06±0.66 VRMS 

6.2.20.2.32.1 Verify on the analog recorder the following signals: 


a. CG 2279 Link 2 ROLL ATT ERROR - CDU DAC OUT -5.06±0.66 VRMS 

b. CG 2219 Link 2 PITCH ATT ERROR - CDU DAC OUT +5.06±0.66 VRMS 

c. CG 2249 Link 2 YAW ATT ERROR - CDU DAC OUT -5.06±0.66 VRMS 
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Addition 5. Paragraph 6.1.2.1., add new Paragraph 6.1.2.1.5 as follows: 

6 .1.2.1.5 Data from the on-board tape recorder shall be made available and the 

following signals verified. 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

C. VIB NB YAW (CG 6003) 

Addition 6. Replace Paragraph 6.2.3.1.13 with the following: 

6.2.3.1.13 30 minutes after switching from Standby mode to the Operate mode record 

the IRIG temperature. The recorded IRIG temperature shall be within 
0.5 deg F. of the Operate stabilized IRIG temperature determined below. 

Add the following sentence to Paragraph 6.2.3.1.14: 

Record the Operate mode stabilized IRIG temperature. The Operate mode 
stabilized IRIG temperature shall be 135*2.5* F. 

Paragraph 6.2.5.2.16, add the following to Table VI: 

14 CG 2301 IRIG TEMPERATURE 

Addition 7. Paragraph 6.1.1.6, add item "f" as follows: 

f. The TRACKER switch on G&N Indicator Control Panel shall be set to 
OFF. 


Addition 9. 


Replace Paragraph 6.2.3.1.2 with the following: 

Using the OPTICS CONTROL STICK and a Convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within *5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Switch and 
selectors on the G&N Indicator Control Panel shall be set as follows, 
i Ci.x-rLlwir to r 

a. OPTICS MODE to ZERO vl^T 

b, CONTROLLER^ COUPLING to DIRECT. 

0 . CONTROLLER SPEED to MED , r s* it- b . 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.1.2 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
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Addition 10. 

6.2.5.2.1 


Addition 11. 
6.2.5.3.6 


Addition 12. 
6.2.9.23 


following switches on the G&N Indicator Control Panel to the positions 
designated. 

a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 
C. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replace Paragraph 6.2.5.2.1 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set or 
verify the following G&N Indicator Control Panel switches to the position 
indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to ZERO 

C. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. . RETICLE BRIGHTNESS to m inim um brightness position 

Replace Paragraph 6.2.5.3.6 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Insure that 
the following switches are set to the positions indicated: 

a. CONTROLLER COUPLING to DIRECT 

b. OPTICS MODE to ZERO 

c. TELESCOPE TRUNNION to SLAVE to SXT 

d. TRACKER to OFF 

6. CONTROLLER SPEED to LO 

f. CONDITION LAMPS to ON 

g. UP TELEMETRY to ACCEPT 

Replace Paragraph 6.2.9.23 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch on the Indicator Control Panel to ZERO. Wait 15 
seconds. Set the OPTICS MODE switch to CMC. 
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Addition 13. 

6.2.10 


6.2.10.1 


6.2.10.2 


6.2.10.3 


6.2.10.4 


6.2.10.5 


Replace Sections 6.2.10 through 6.2.13 with the following: 

Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If system 
operation has been interrupted perform 6.2.5,2 Turn On Procedure 
before proceeding. 

INITIALIZATION 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0±3.0 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 


Press the ENTER pushbutton 


Enter the following sequence into K-148. 
after each entry. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 


Insure that the following switches on the G&N Indicator Control Panel 
are set as follows: 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by entering VERB 16 NOUN 55 
into K-148. Press the ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +6 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set 
the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 

Wait ISsecondss Verify the Optics have zeroed properly by observing 
the following on R1 and R? of the DSKY, ic- s 

a. R1 - +0.00* +0.02* , -0.03* (Shaft Angle) 

b. R2 * +0.000* +0.006* 9 -0.007° (Trunnion LOS Angle) 


149 


FORM M 111—H—I R«». M4 








APOLLO G&N Specification 
ND1002325 REV AB 


6.2.10.5.1 


6.2.10.5.2 


6.2.10.5.3 


6.2.10.6 


6.2.10.7 


Enter the following 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify R1 - XXX6X 

Set the OPTICS MODE switch to CMC. Enter the following: 

ENTER 

00033, ENTER 
Verify R1 - XXX5X 

Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton 
on the DSKY. 

OPTICS BACKUP MODE TEST 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input and 
engage drive mechanism (button out). Verify that the trunnion turns 
by viewing the movement through the SCT eyepiece while turning the 
tool until the TPAC reads +5 deg. Remove the tool from the trunnion 
tool input. 

Insert the Inflight Tool (V36601405) Into the Shaft Tool input and engage 
the drive mechanism (button out). Verify that the Shaft turns by viewing 
the movement through the SCT eyepiece while turning the tool so that the 
shaft moves through an angle from 0* to +3 to -3 to 0 as indicated on the 
shaft TPAC. Disengage the shaft drive mechanism (button in) and remove 
the tool. 
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6.2.11.2 


6.2.11.3 


6.2.11.4 


6 .2.11.5 
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*- Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify 
that the Trunnion Turns by viewing the movement through the SCT eye¬ 
piece while turning the tool so that the trunnion moves from +5* to -5* 
and back to zero as indicated on the Trunnion TPAC. Disengage the 
trunnion drive mechanism (button in) and remove the tool. 

Optics Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, 

Turn On Procedure before proceeding. 

INITIALIZATION 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) 
is +28.0±3 VDC. Verify that the OPTX 28V 800 cps 1% zero (CG 1211) 
and OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following into the K-Start.. Press the ENTER pushbutton 
after each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER . 

Verify and/or set the following switches on the G&N Indicator control panel 
to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

Set up the analog recorders to monitor toe following measurements. 

a. CG 3170 SCT Trunnion Tachometer Output 

Enter toe following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
. indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the G&N Panel to ZERO. Wait 15 seconds. Return the OPTICSl 
MODE switch to MAN. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 


6.2.11.7 Using the Optics Control Stick, drive the Optics until R1 - +225.00 and 

R2 - +10.000 on the CRT and the DSKY’s. 


6.2.11.8 


6.2.11.9 


6.2.11.10 


6 . 2 . 11.11 


6.2.11.12 


6.2.11.13 


6.2.11.14 


Set the CONTROLLER COUPLING switch on the G&N Panel to RSLV and 
CONTROLLER SPEED switch to MED. 

Position the movable optics target such that it is centered on the SCT 
reticle pattern, then start the analog recorders at a chart speed of 10 mm/ 
second. 

Quickly displace the Optics Control Stick 45+10 degrees in the upper right 
hand quadrant while sighting on the optics target through the SCT eyepiece. 
The targetshall appear to move in the upper right field of view of the SCT at 
45+10 deg. When target leaves the SCT upper right field of view press MARK 
pushbutton and immediately record the shaft angle as displayed on R1 of the 
DSKY. The recorded shaft angle shall be +225+10.00 degrees. 

Stop the analog recorder and measure the elapsed time between the initial 
and the final signal null conditions for the Trunnion measurement. The 
elapsed time shall be +19 to +32 seconds. 

CSM AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the CONTROLLER COUPLING switch to DIRECT. Again using the 
Optics Control Stick, drive the optics until R1 = +225.00 and R2 * +10.000. 

Set the CONTROLLER COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
Optics Control Stick fully to the right. Verify that the target image appears 
to move in a straight line horizontally to the right and release the Optics 
Control Stick when the target image reaches the edge of the SCT field of 
view. 

Enter VERB 34 in the DSKY. Press the ENTER pushbutton. 
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6.2.11.15 


6.2.12 


6.2.12.1 


6.2.12.2 


6.2.12.3. ; 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew die SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the CONTROL¬ 
LER COUPLING switch on the G&N Panel to DIRECT; Set the OPTICS MODE 
switch to Z ERO. After 15 seconds, return the switch to MAN. 

NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2 Turn-on 
Procedure has been performed and system operation has not been interrupted. 
If system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceedings 

NOTE: This test requires the use of the G&N Installation Qualification 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135. 

Insure that the qualification fixture has been properly aligned and 
that both Autosets are visible through the SXT StLOS before pro¬ 
ceeding. Insure that lamp power is available to the qualification 
fixture and to the Portable Lamp Assembly. 

Set/verify the G/N POWER OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Set TRACKER switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) i$ 28.8±3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% -90 ph not flashily on CRT. 

Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Insure that the optics control switches on the G&N Indicator Control Panel 
are set as follows: 

a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

C. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE to SXT 
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6.2.12.4 

6.2.12.5 

6.2.12.5.1 

6.2.12.5.2 


6.2.12.5.3 

6.2.12.6 
6.2.12.6.1 
6.2.12.6.2 

6.2.12.6.3 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees to zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds return the switch to 
MAN. 

Resolution Checks 

Sight through the SXT eyepiece. Using the Optic Control Stick, adjust 
the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engraving at the center of the field of view. 

Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct linen within 
a set) can be made. Record the number associated with that set of lines. 

The SXT resolution shall be at least 10 arc-seconds at the center of the field 
of view. \ 

1 

Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution 
chart. The SCT shall have a resolution of at least 3 aro-minutes at the 
center of the field of view. 

Slave Telescope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start, press the ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch on the Control Indicator Panel to ZERO. Wait 15 
seconds. 

Record the SCT Shaft and Trunnion angles as Indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in R1 and R2 of the DSKY. 
The difference between the TPAC shaft angle and the Shaft CDU angle shall 
be ±0.11 deg or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be ±0.22 deg or less. 
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6.2.12.6.4 


6.2.12.6.5 


6.2.12.6.6 

6.2.12.6.7 


6.2.12.6.8 


6.2.12.6.9 


6.2.12.6.10 


6.2.12.6.11 


6.2.12.6.12 


Place the OPTICS MODE switch to MAN. Using the Optics Control Stick 
drive the SXT Shaft and Trunnion CDU's until R1 * 035.00+0.10 deg and 
R2 3 +35.000+0.100 deg, setting the CONTROLLER SPEED switch to LO 
as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as indicated by the TPAC. Record R1 
and R2. The difference between the TPAC Shaft angle and Shaft CDU angle 
shall be +0.11 deg or less. The difference between the TPAC Trunnion angle 
and Trunnion CDU angle shall be +0.22 deg or less. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. 

Set the TELESCOPE TRUNNION switch to SLAVE to SXT position. 

Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer hood 
over the optics head and retroreflecting prism. 

Sight through the SCT eyepiece and provide direction to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Model No. A23-200, to 
span between the SXT LLOS and SCT LOS such that the illumination from the 
back-light filament is clearly visible at the center of the field of view. Prism 
must be held in this alignment position until completion of step 6.2.12.6.11. 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. 

An enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the vertical displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. Make an estimate 
of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view. Record, noting direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 6% 
from center. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 

Set the TELESCOPE TRUNNION switch to 0* position. 

Again direct the light beam into the SCT eyepiece while sighting into the SXT 
eyepiece as in Step 6. 2.12.6.9. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of the SXT reticle. Make an estimate of this displacement, expressed 
as a percentage of the total distance from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 50%. 

Remove the Retroreflecting Prism. 


155 











JS« 


Ju 





APOLLO G&N Specification 
ND1002325 REV AB 


6.2.12.6.13 Replace the Portable Light in the adapter on the SXT eyepiece. 

6.2.12.6.14 While sighting Into the SCT eyepiece, set the TELESCOPE TRUNNION 
switch to 25* and observe that the resolution pattern mounted outside the 
spacecraft appears to move downward from the center of the field of view 
to the zero reticle marking that is 25* below the center of the field of view. 

6.2.12.6.15 Record the TPAC Trunnion Angle. It shall be 25.00±0.22 deg. 

6.2.12.6.16 Set the TELESCOPE TRUNNION switch to SLAVE to SXT. 

6.2.12.7 SXT Parallelism Tests 

6.2.12.7.1 Using the Optics Control Stick drive the SXT StLOS Trunnion to +15.000* 

±2* as indicated in R2 of the DSKY. Maintain a Shaft CDU angle of 000.00 
*0.10 degrees as indicated by R1 of the DSKY. 

6.2.12.7.2 Sight through the 5-inch autocellimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the autocol¬ 
limator horizontal filar. Record the autocollimator reading. 

6.2.12.7.3 . Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 

autocollimator readings. 

6.2.12.7.4 ‘ Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated fay the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO* 

6.2.12.7.5 Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT StLOS horizontal reticle and autocollimator 
horizontal filar images to coincide. Record the autocollimator reading. 

6.2.12.7.6 Repeat 6.2.12.7.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.7.3 by more than 10 arc-seconds. 

6.2.12.7.7 Set the OPTICS MODE switch to MAN. Using the Optics Control Stick drive 
the SXT Trunnion angle to 85.00±5 degrees as indicated on R2 of the DSKY. 

Set the CONTROLLER SPEED switch to LO and drive the SXT Trunnion to 
+90.000 degrees ±0.100 degree as indicated on R2 of the DSKY. Insure that 
the SXT Shaft angle remains at 000.00*0.10 degree as indicated by R1 on 
the DSKY. 

6.2.12.7.8 Sight through the SXT. Two reticle patterns shall be visible. Use the Optics 
Control Stick to adjust the SXT Trunnion angle until the two horizontal reticle 
lines are coincident. Record the Trunnion CDU angle displayed in R2. The 
Trunnion CDU angle shall be 90.000±0.10 degrees. 

6.2.12.7.9 Remove the Portable Light Assembly and Adapter Assembly from the 
base of the SXT eyepiece. Replace the SXT eyepiece plug. 


156 














Apollo g&n specification 
ND1002325 REV AB 


NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

6.2.12.8 Shaft and Trunnion Positional Accuracy Checks * ” 

6.2.12.8.1 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 

switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO A&er 15 seconds, return die selector to 
Manual. ^.. 

f 

6.2.12.8.2 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.8.3 Sight through the SXT. Using the control stick align the SXT SLOS with 
optical Target No. 1 on the G&N Installation Fixture Model A23-097. Set the 
CONTROLLER SPEED switch to LO as the target is approached. When the 
target star is centered in the SXT reticle, press die MARK pushbutton and 
simultaneously record the Shaft and Trunnion angles from the TPAC. Then 
record the value of R1 and R2 displayed on die CRT. 

6.2.12.8.4 Sight through the SXT. Using the control stick align the SXT SLOS with 
Optical Target No. 2 on A23-097. Set the CONTROLLER SPEED switch 

• to LO as the target is approached. 

6.2.12.8.5 When the target star is centered in the SXT reticle, press the MARK push¬ 
button and simultaneously record the Shaft and Trunnion angles from the 

, TPAC. Then record the value of R1 and R2 displayed on the CRT. 

t<g, - 

6.2.12.8.6 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds set the switch to CMC. 

6.2.12.8.7 Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 


6.2.12.8.8 
6.2.12.8.9 
6.2.12.8.1Q 

6.2.12.8.11 
6.2.12.8.12 


Enter the value recorded from R1 in 6.2.12.8.3 into the K-Start. Press 
the enter pushbutton. 

Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press 
the ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 
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Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press 
the ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 2 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between 
these values and the corresponding values recorded in 6.2.12.8.5 shall be 
less than 0.25 degrees. Record the difference. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. After 15 seconds return the switch to MANUAL. 

Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start 3 times. Press the ENTER pushbutton after 
each entry. 

Optics Slew Rate Test 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CB 1530) is 
+28.0±3.0 VDC. Verify that OPTX 28V 800 epa 1% zero (CG 1211) and OPTX 
28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. Set TRACKER 
switch to OFF. 

Enter the following sequence into K-148. Press the ENTER pushbutton 
after each entry. 

a. VERB 41 NOUN 20,ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

Monitor MARK Command by entering VERB 06 NOUN 56 into K-148. 

Press the ENTER pushbutton. 
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6.2.13.6 
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TRUNNION 9LEW RATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE- switch on the G&N- Indicator Control Panel to ZERO. -Wait 15 seconds. 
Set the OPTICS MODE switch on the G&N Indicator Panel to MAN. 

1 During the Trunnion Slew Rate Test HI Speed, monitor and verify the 
following signals on the CRT. 

a. SXT TRUNNION TACH O/P (CG 3150 LINK 2) shall be 3.3±1.3 VRMS 

b. SCT TRUNNION TACH O/P (CG 3170 LINK 2) shall be -0.85±0.35 VRMS 
NOTE: Read and understand step 6.2.13.6 before proceeding. Do not hold 
Control Stick at upper limit more than.10 seconds, or exceed a trunnion angle 
of 85 degrees. ‘.•••-ivi ar:ns: a, -It r.ors V\szi ir if-r.or 

While slewing the optics, record the SXT TRUN SERVO error (CG 3118); 
it shall be between -0.25 and 2.0 VRMS. 

Push and hold the Optics Control Stick to its upper limit. Approximately 
• 2 seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display in R2 and R3 within 2 seconds (before 
display changes). The data displayed is in the following form: 

a. R2 = ±XX. XXX (Trunnion LOS angle in deg) 

b. R3 * +XXX.XX (Time in seconds) 

After the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 

throughout this test procedure, the following shall be noted and taken 
into account. It is possible that the second R3 reading may be 
smaller than the first reading. If so, add an overflow time value 
of 163.84 sec to the second reading and then subtract die first 
reading, in order to obtain A time as the difference of the two R3 
readings. 


a. Difference between R2 displays “ (A trunnion angle) 

b. Difference between R3 displays *_(A time) 

A trunnion angle • a / 


The Trunnion Slew Rate shall be 10±2 deg/sec. 
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6.2.13.8.1 


SHAFT SLEW RATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion Blaved to SXT). Set the OPTICS 
MODE switch to ZERO. Waft 15 seconds. Set the OPTICS MODB switch to 
MAN. Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. 
Press the ENTER pushbutton. 

During the Shaft Slew Rate Test - Hi Speed, monitor and verify the 
following signals on the CRT. 


a. SXT SHAFT TACH O/P (CG 3140 Link 2) shall be 3.3*1.3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160 Link 2) shall be -3.3*1.3 VRMS 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds, or exceed a 
shaft angle of 250 degrees, r. ”• A it ? 1 ^oncs, ' 

While slewing the optics, record the SXT SHAFT SERVO 
error (CG 3117); it shall be between -0.25 and -2.0 VRMS. 

Push and hold the Optics Control Stick to its right limit. 

Approximately 2 seconds later press the MARK pushbutton. 
Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 seconds (before display changes). The 
data displayed is in the following form: 

a. R1 ■ 4XXX.XX (shaft angles in deg) 

b. R3 ■ +XXX. XX (time in seconds) 

After the display has changed, again record the values of R1 and R3. 
Perform the following calculations: 

a. Difference between R1 displays »_._( a shaft angle) 

b. Difference between R3 displays *_._(^ time) 

Ashaft angle 

°- A time -_ _ . _ deg/sec 


The Shaft Slew Rate shall be 19.5±3.9 deg/sec. 
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TRUNNION SLEW RATE - MED SPEED 

Using tne OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Set the CONTROLLER SPEED switch to MED. Monitor MARK command 
by entering VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.12 before proceeding. Do not hold 
control stick at upper limit for more than 20 seconds. 

Record the SXT TRUN MTR control winding (CG 3155) 

and SXT TRUN TACH (CG 3150) signals on the CRT while slewing the 
optics. CG 3155 shall be +0.25 to +2.00 VRMS, and CG 3150 shall 
be +0.33 *0.13 VRMS. Push and hold the Optics Control Stic* to its upper limit. 
Approximately 2 seconds later press the MARK pushbutton. Approximately 5 
seconds after the first MARK, again press the MARK pushbutton, release tne 
control stick, and verify that the KEY RELEASE lamp is lighted. Press the 
KEY RELEASE and immediately record the display in R2 and R3 within 2 
seconds (before display changes). The data displayed is in the following form: 

a. R2 = ±XX. XXX (trunnion LOS angle in deg) 

b. R3 * +XXX. XX (time in seconds) 

After the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 

(A trunnion angle) 

, (A time) 


The Trunnion Slew Rate shall be 1.0±0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

Using the OPTICS CONTROL SUCK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
Mode switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. 
Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


a. Difference between R2 displays 

b. Difference between R3 displays =_ 

A trunnion angle _ . 

A time *- eg/8ec 


c. 


Page 161 






APOLLO G&N Specification 
ND1002325 REV IAB 

6.2.13.15 Record the SXT SHAFT MTR control winding (CG 3145), 

. ,. :. and SXT SHAFT TACH (CG 3140) signals on the CRT while ~ * 

slewing the optics. CG 3145 shall be +0.50 to *4.00 VRMS, sod 
CG 3140 shall bee.33±0.13 VRMS. Push and hold the Optics Control Stick to 
Us right limit. Approximately 2 seconds later press the MARK pushbutton. 
Approximately 5 seconds after the first MARK, again press the MARK push¬ 
button, release the control stick, and verify that the KEY RELEASE lamp is 
lighted. Press the KEY RELEASE and immediately record the display in Rl 
and R3 within 2 seconds (before display changes)* The data displayed is in the 
following form: 

a. Rl ■ ±XXX. XX (shaft angle In deg) 

b. R3 - +XXX.XX (time in seconds) 

After display has changed, again record the values of Rl and R3. 

6.2.13.16 Perform the following calculations: . 

(A shaft angle) 

(A time) 


, The Shaft Slew Rate shall be 2.0±0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

6.2.13.17 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within 4-5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. Set the Controller SPEED switch to LO. Monitor MARK Command by 
entering VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

6.2.13.17.1 During Hie Trunnion Slew Rate Test-Lo Speed, monitor and verify the 
following signal on the CRT. 

a. TRUNNION CDU FINE ERROR (CG 3011 Link 2) A. 07 VRMS MAX 

NOTE: Read and understand 6.2.13.18 before proc eeding. Do hot hold 
control stick at upper limit for more than 30 seconds. 

6.2.13.18 Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control 
stick, and verify that the KEY RELEASE lamp is lighted. Press the KEY 
RELEASE and immediately record the display in R2 and R3 within 2 seconds 
(before display changes). The data displayed is in the following form: 

a. R2 ■ ±XX.XXX (trunnion LOS angle in deg) 
b« R3 - +XXX.XX (time in seconds) 

After the display has changed, again record the values of R2 and R3. 
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a. Difference between Rl displays ■__ •_ 

b. Difference between R3 displays ■_•_ 

A shaft angle , , 

°' A time 






6.2.13.19 


6.2.13.20 


6.2.13.20.1 


6.2.13.21 


6.2.13.22 
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Perform the following calculations: 


a. 

b. 


c. 


Difference between R2 displays * 
Difference between R3 displays * 
A trunnion angle 
A time 


XX. XXX 
XXX. XX 


•_ •_deg/sec 


(A trunnion angle) 
(A time) 


The Trunnion Slew Rate shall be 0.10±0.02 deg/sec 
SHAFT SLEW RATE - LO SPEED 


Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Walt 15 seconds. Set the OPTICS MODE switch to 
MAN. Monitor MARK Command by entering Verb 06 NOUN 56 in K-148. 

Press the ENTER pushbutton. 

During the Shaft Slew Rate Test - Lo Speed, monitor and verify the following 
signal on the CRT. 

a. SHAFT CDU FINE ERROR (CG 3021 Line 2) *. 07 VRMS MAX 

NOTE: Read and understand 6.2.13.21 before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Push and hold the Optics Control Stick to its right limit. 

Approximately 2 seconds later press the MARK pushbutton. 

Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record die 
display In R1 and R3 within 2 seconds (before display changes). The 
data displayed is in the following form: 

a. R1 * dtXXX.XX (shaft angles in deg) 

b. R3 - +XXX. XX (time in seconds) 

After the display has changed, again record the values of R1 and R3. 

Perform the following calculations: 

(A shaft angle) 

(A time) 


The Shaft Slew Rate shall be 0.20±0.04 deg/sec 


a. Difference between R1 displays ■ __ 

b. Difference between R3 displays ■_ 

A shaft angle 

°' 7ttae de * /sec 
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6.2.13.23 

6.2.13.24 

6.2.13.26 


6.2.13.26 

Addition 14. 
6.2.17.5 


OPTICS HAND CONTROLLER DRIFT RATE CHECK-LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE switch to 
MAN. 

Press the MARK pushbutton and record the display in Rl, R2, and R3. 
Approximately 60 seconds after the first MARK, again press the first 
MARK pushbutton and record the new data displayed in Rl, R2 and 
R3. The data displayed is in the following form: 

a. Rl ■ ±XXX.XX (shaft angle in deg) 

b. R2 - 4XX.XXX (trunnion LOS angle in deg) 
o. R3 - +XXX.XX (time in seconds) 

Perform the following calculations: 


a. Difference between Rl displays *_(A shaft angle) 

b. Difference between R2 displays *_(A trunnion angle) 

c. Difference between R3 displays ■_(A time) 


d. A®!aS-S5gl£.. deg/sec (Shaft Drift Rate) 

A time - 

Shall be less than 0.0333 deg/sec. 

e. . 4 . trmmion angle _ m deg/sec (Trunnion Drift Rate 

A time — — — — 

Shall be less than 0.0167 deg/sec. 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OFF. 

Replace Paragraph 6.2.17.5 and 6.2.17.20 with the following: 

On the G&N Indicator Control Panel, set the following switches to the 
position indicated. * 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to LO 

d. OPTICS MODE to MAN 
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6.2.17.20 

Addition 15. 

6.2.18.10.1 

6.2.18.10.2 


6.2.18.19 

6.2.18.20 
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Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS MODE switch to ZERO. After 15 seconds return the switch to MAN. 
Enter VERB 33, ENTER into the D6KY. 

Replace Paragraphs 6.2.18.10.1, 6.2.18.10.2, 6.2.18.19, 6.2.18.20, 
and 6.2.18.22 with the following: 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Between 235 
minutes and 240 minutes from T 0 set the OPTICS MODE switch on the G&N 
Indicator Control Panel to ZERO. 

Enter the following into the DSKY: 

a. VERB 21 NOUN 03 ENTER 

b. 02663 ENTER 

c. +XXX. XXfcOOO. 01 ENTER (Target No. 1 Az) 

d. Press ENTER pushbutton 

e. 02664 ENTER 

f. +XXX.XX±000.01 ENTER (Target No. 2 Az) 

g. Press ENTER pushbutton 

h. 02665 ENTER 

i. +00.000 ENTER (Target No. 1 EL) 

J. Press ENTER pushbutton 

k. 02666 ENTER 

l. +00.000 ENTER (Target No. 2 EL) 

On the G&N Indicator Control Panel, set the OPTICS MODE switch to MAN 
and the CONTROLLER SPEED switch to HI. Drive the St. LOS to the 
approximate position of Target No. 1. Set the CONTROLLER SPEED switch 
to LO. 


NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

Set the CONTROLLER SPEED switch to HI. Using the Optics Hand Con¬ 
troller, drive the SXT StLOS to the approximate position of Target 2. 

Set the CONTROLLER SPEED switch to LO. Using the Optics Hand Con¬ 
troller, align the SXT StLOS to Target 2 and press the MARK pushbutton. 
If satisfied that the MARK was good, press the ENTER pushbutton. If not 
satisfied, press the MARK REJECT pushbutton and repeat this step. 


... 
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6.2.18.22 

Addition 16. 

6.2.20.3.2 

6.2.20.3.22 

6.2.20.3.29 
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Enter VERB 34 Into the K-Start. Press the ENTER pushbutton. Observe 
the PROGRAM display on the CRT and DSKY's indicate 02. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
' setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
MODE switch on the G&N Indicator Control Panel to Zero. 

Replace Paragraph 6.2.20.3.2, 6.2.20.3.22, and 6.2.20.3.29 with the 
following: 

Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 

Set the OPTICS CONTROLLER SPEED switch on die Indicator Control 
Panel to HI. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (TelescopeTrunnion slaved to SXT). Set the OPTICS 
MODE switch on the Indicator Control Panel to ZERO for 30 seconds, then 
return to MAN. 
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ADDENDUM m 

SCOPE. The following changes are required to make ND1002325 applicable on G&N System 
technical support documentation for CSM 2TV-1. 


Change!: 


Make the changes as specified in Additions 11 through 20 of Addendum I. 
Delete the following paragraphs from Addition 17: 6.2.13.5.1, 6.2.13.8.1, 
6.2.13.17.1, 6.2.13.20.1. 
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AND NAVIGATION SYSTEM - BLOCK II 


Record of Revisions 



This specification consists of page 1 to 171 Inc hiding Appendix I, pages 146-147, 
Addendum I, pages 148-168, Addendum n, page169-170 and Addendum ID* page.171. 
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Record the value of Rl. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

NOTE: If the INLINK MONITOR program as found on K-START Tape N05C113- 
. K10554-XX, CSM S/C Test Tape N/R Site is loaded, Channel 77 can be 
monitored and recorded on the CRT. Also, the contents of CMC register 
45 (ZG 8114) may be monitored on the CRT. The contents of register 45 
must be aero before any K-START dr UDL transmissions are attempted* * 

5.13.5.1 The contents of Rl should be Interpreted as follows: 


Channel 77 

Code (Octal) 


Alarm Source 

001 

» 2 3 

1 2 

Parity Fall (F Memory) 

003 

2 

Parity Fail (E Memory) 

004 

IT 

.2 

o 

TC Trap 

010 

Rupt Lock 

020 


Nightwatchman 

• 040 j 


Voltage Fail 

100 1 


Counter hall 

200 


Scaler Fail 

400 s 


Scaler Double Frequency Alarm 


**NOTE: Parity Fall will occur either in E or F Memory, but not In 

combination. 

2 

* NOTE: Depending on when the various alarms occur, a Counter Fail 

Alarm:may also occur, and Bit 7 will therefore be set also. 

3 

* NOTE: Other alarms will probably occur before the Voltage Fail 

Alarm occur, in which case the contents of Channel 77 will 
contain the octal sum of all the alarms but it will contain 
the Voltage Fail Code. 
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Energize the G&N COMPUTER MN A and MN B breakers on the right hand 
circuit breaker panel (breakers pushed in). Enter VERB 61 into K-148 and 
press the ENTER pushbutton. Verify +14 and +4 VDC CMC power supply 
outputs on CRT display. Voltages shall be +14.0+0.4 VDC (CG1020) and 
+4.0±0.2 VDC (CG1030). 

NOTE: RESTART and/or PROG alarm may illuminate with V05N31 and Ri=01105. 
CMC warning (for approximately 10 secs.) and MASTER ALARM may also occur. 

If these indications occur in any combination press RSET on the DSKY and reset 
MASTER ALARM* , ... . 

On DSKY verify TEMP light is ON*. On the G&N Indicator Control Panel verify 
PGN8 light is ON. 

Energize the G&N IMU HTR MN A and MN B breakers on the right hand 
circuit breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. Verify PGNS light on the G&N Indicator Control 
Panel Is extinguished. 

6.2.5.2.4.1 Set/verify the following switches on the PSAAM: 

a. PSAAM POWER to ON. 

b. INHIBIT VOLTAGE FAIL to OFF. 

6.2.5.2.5 Set (he G&N DSKY and Display Panel brightness to the minimum acceptable level 
bp manipulation of UGHTS-NUMERICS control on both left hand circuit breaker 
panel and LEB Light Control Panel. 

6.2.5.2.6 Enter VERB 36 Into K148. Press ENTER pushbutton. Press ERROR RESET 
pushbutton on K148. All computer alarms except the Gimbal Lock Indicator cm 
the Main Display Console (MDC) and LEB AGC DSKY shall clear. Verify 
registers Rl, R2, and R3 on the DSKY*s are cleared. Verify PROG »00. 

6.2.5.2.7 Enter the following into K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 . ENTR 

6.2.5.2.8 Initiate CMC Self-Test by entering the following Into the K148: 

a. VERB 21, NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15, NOUN 01, ENTER 

d. 01366, ENTER 

6.2.5.2.8.1 Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error Is detected, 
the following will be displayed. 

a. VERB 05, NOUN 31 

b. ' Rl - 01102 

c. R2 ■ XXXXX c (SFAIL) 

d. R3 * XXXXX c (ERCOUNT) 

6.2.5.2.8.2 Terminate the monitor routine by entering the following into the DSKY 
VERB 34, ENTER 

6.2.5.2.8.3 Terminate Self-Test by mitering the following into the K-Start: 

a. VERB 21, NOUN 27, ENTER 

b. 00000, ENTER 
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6.2.5.2.8.4 Verify Tape Reader is loaded with tape N05C113-K10554-XX at Section 00101, 
Start Tape Reader. u. 

6.2.5.2.8.4.1 When the Tape Reader stops, verify: 

a. R1 * 00101 

b. On CRT, CH77 two most significant octal digits Incrementing. 

6.2.5.2.8.5 Verify Tape Reader is loaded with tape N05C113-K10554-XX to Section 00202. 
Start tape reader. 

6.2. 5.2.8.5.1 When the Tape Reader stops, verify: 

a. R1 = 00202 , 

b. The CMC Activity light is ON. 

NOTE: If a VERB 36 is performed after the tape is loaded, enter the following 
on the DSKY to recall the CMC Activity light ON: 

VERB 25 NOUN 26 ENTR 
01000 ENTR 

01770 ENTR \ 

00007 | ENTR \ 

VERB 30 ENTR 

An exception is the VERB 36 performed when entering Voltage Margin Test 
(6.2.19). After completing Voltage Margin Test, enter the above sequence. 

NOTE: Allow two (2) hours to elapse before proceeding to Step 6.2.5.2.9, with 
the following exceptions: 

a. If the G&N System has been in power off state for less than 5 
days with the gimbals in the following positions: 

X « 000.00±005.00 deg 

Y = 000.00±005.00 deg 
Z « 090.00±005.00 deg 

or has been in power off state for less than 12 days with gimbals 
in the following positions: 

X a000.00±001.00 deg * - . . " 

Y « 000.00± 001.00 deg 
Z =090.00±001.00 deg 

and the system has not been moved, then allow only 15 minutes to 
elapse before proceeding. 

b. If the G&N System has been turned off with the gimbals in the unparked 
position for less than two (2) hours, allow a warmup time equal to the 
time off, but not less than 15 minutes to lapse before proceeding. 

CAUTtON: If the requirements of 6.2.5.2.10 are not met, remove IMU operate 
power immediately by setting the G/N POWER-IMU switch on the LEB Lighting 
Control Panel to OFF. 
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6 . 2 . 6 . 2.2 


6.2.6.2.3 


6.2.6.2.4 

6 . 2 . 6 . 2.5 

6 . 2 . 6 . 2 . 6 

6.2. 6.2. 7 


6.2.6.2.8 


6 . 2 . 6.3 

6.2.6.3.1 

6. 2. 6.3.2 

6 . 2 . 6 . 3.3 


On K-148 enter the following sequence: 

VERB 57 ENTR 

00004 ENTR - 

Observe VERB 16 NOUN 20 displayed on CRT. The NO ATT discrete shall 
appear momentarily then go OFF. Verify that the PROGRAM displayed on 
the CRT indicates 07. 

Enter VERB 34 into K148 and press the ENTER pushbutton. 

NOTE: During this portion of the test the G&N System is exercised through 
its modes. Any failures will be indicated by the PROGRAM ALARM lamp 
on the DSKY*s lighting with VERB 05 NOUN 31 and R1 ■ 01411 displayed. ^ 

After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 
of the gravity vector in cm/sec 2 shall be displayed in R1 and R2 on the CRT. 
Record these values. 

R1 contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between theqi. The value for the gravity 
vector shall be 980.00000± 05.00000 cm/sec 2 . 

Enter VERB 33 into K148. Press the ENTER pushbutton. 

When VERB 06 NOUN 66 flashes the value of the horizontal earth rate shall 
be displayed on R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of earth rate and R2 contains the last five 
digits. A decimal point shall be placed between them. R1 shall always be 
00000. The horizontal earth rate shall be 00000.83000±0.1000 earth rate 
units. 

Test Termination * 

Verify K-START Tape N05C113-K10554-XX CSM S/C TEST TAPE is on the 
K-START Tape Reader at Section 00293. 

Start the Tape Reader. ^ 

When the Tape Reader stops, verify the following: 

(a) R1 ■ 00203 

(b) CMC Activity light ON. 

(c) On CRT, the two most significant octal digits of CH77 Incrementing. 

(d) The NO ATT light is ON. 
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6.2.7.4.8 


6.2.7.4.9 

6.2.7.4.10 


6.2.7.4.11 


6.2. 7.4.12 


6.2.7.4.13 


6.2. 7.5 


Enter the following sequence in the K-Start: 

a. VERB 42, press ENTR . 

b. VERB 33, press ENTR 

Start analog recorders. 

Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When the steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 

Verify K-START Tape N05C113-K10554-XX CSM S/C TEST TAPE is on the 
K-START Tape Reader at Section 00203. 

Start the Tape Reader. 

When the Tape Reader stops, verify the following: 

(a) R1 * 00203 

j \ 

(b) CMC Activity light ON. 

(c) On CRT, the two most significant octal digits of CH77 incrementing. 

(d) The NO ATT light is ON. 

Examine the traces of the recorded measurements for all six phases of this 
test to detect any sharp discontinuities. Disregard transients of 0.5 second 
duration or less on the Gimbal Torque Motor current traces and disregard 
all transients on the CDU Fine Error and CDU Coarse Error traces. The 
Gimbal Torque motor currents shall not exceed 0.125 ampere. The CDU 
Fine Error measurements shall not exceed ± 70 mv rms. The CDU Coarse 
Error measurement shall not exceed ±680 mv rms. 
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6.2.9.1.1.2 .Proceed to 6.2.9.1.3 after manual entry of above data. 

6.2.9.1.2 Tape loaded Input. 

6.2.9.1.2.1 Verify Tape N05C113-K10554-XX Is on the Tape Header and at Section 00300. 

6.2.9.1.2.2 Start the Tape Reader. 

6.2.9.1.2.3 When the Tape Reader stops, verify: 

R1 «00300 

6.2.9.1.3 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) Is +28.0+3.0 
VDC. Record the Indication on the CRT. Verify that OPTX 28V 800 cps 1 % pph. 
(CG 1211) and OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

6.2.9.1.4 Enter VERB 57 Into K148. Press the ENTER pushbutton. 

6.2.9.1.5 Enter 00010 into K148. Press the ENTER pushbutton. 

6.2.9.1.6 Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 
Indicates 07. 

6.2.9.2 , Enter VERB 33 and press the ENTER pushbutton. The NO ATT lamp on the 

DSKY f s shall light. After approximately 30 seconds the following data shall 
be displayed on the CRT. 

a. VERB 06 NOUN 02 flashing 

b. R1 = +00000+00007 

c. R2 =+00000+00007 

d. R3 *=+00000+00007 

e. IG angle = 000+1 deg. 

f. MG angle = 000+1 deg. 4 

g. OG angle = 000+1 deg. 

6.2.9.3 Enter VERB 33 and press the ENTER pushbutton. After approximately 20 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. R1 « +04500+00007 

c. R2 - +04500+00007 

d. R3 « +04500+00007 

e. IG angle * 045+1 deg. 

f. MG angle * 045+1 deg. 

g. OG angle = 045+1 deg. 

6.2.9.4 Enter VERB 33 and press f he ENTER pushbutton. The NO ATT lamp on the 
DSKY's shall extinguish. After approximately 100 seconds the following data 
shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. R1 * 00000+00003 
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6.2.9.30.3.3 Start tape reader. When tape reader stops wait 15 seconds. Verify ISS 
Warning lamp is out. 

6.2.9.30.4 MG FINE FAIL TEST 

6.2.9.30.4.1 Start tape reader. When tape reader stops verify Rl = 00607. Wait 15 

seconds. Verify NO ATT lamp is lit. 

6.2.9.30.4.2 Start tape reader. Within 20 seconds VERB-NOUN lights will flash. Verify 
ISS Warning lamp is lit and NO ATT lamp is out. 

6.2.9.30.4.3 Start tape reader. When tape reader stops wait 15 seconds. Verify ISS 

Warning lamp is out. V 

6.2.9.30.5 OG COARSE FAIL TEST 

6.2.9.30.5.1 Start tape reader. When tape reader stops verify Rl = 00610. Wait 15 seconds. 

Verify NO ATT lamp is lit. 

6.2.9.30.5.2 Start tape reader. Within 20 seconds VERB-NOUN lights will flash. Verify 

ISS Warning lamp is lit and NO ATT lamp is out. 

6.2.9.30.-5.3 • Start tape reader. When tape reader stops wait 15 seconds. Verify ISS 

Warning lamp is out. 

6.2.9.30.6 ' IG COARSE FAIL TEST v 

6.2.9.30.6.1 Start tape reader. When tape reader stops verify Rl = 00613. Wait 15 seconds. 

Verify NO ATT lamp is lit. 

6.2.9.30.6.2 Start tape reader. Within 20 seconds VERB-NOUN lights will flash. Verify 

ISS Warning lamp is lit and NO ATT lamp is out. 

6.2.9.30.6.3 Start tape reader. When tape reader stops wait 15 seconds. Verify ISS Warning 

lamp is out. 

6.2.9.30.7 MG COARSE FAIL TEST 

6.2.9.30.7.1 Start tape reader. When tape reader stops verify Rl = 00616. Wait 15 seconds. 

Verify NO ATT lamp is fit. 

6.2.9.30.7.2 Start tape reader. Within 20 seconds VERB-NOUN lights will flash. Verify 

ISS Warning lamp is lit and NO ATT lamp is out. 

6.2.9.30.7.3 Start tape reader. When tape reader stops wait 15 seconds. Verify ISS Warning 

lamp is out and NO ATT lamp is lit. 

6.2.10 Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power Oh Test has been com¬ 
pleted and system operation has not been interrupted. If system operation 
has been interrupted, perform 6.2.5.2 Turn On procedure before pro- 
ceeding. Page 77 
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INITIALIZATION 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is +28.0+3.0 
VDC. Verify that the OPTDC 28V 800 cps 1% zero (CG 1211) and OPTX 28V 
800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K-148. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20 ENTR 

b. +00000, ENTR 

c. 400000, ENTR 

d. 400000, ENTR 

Insure that the following switches on the G&N Indicator Control Panel are set. 
as follows: 

a. OPTICS TEL TRUN to SLAVE TO SXT 

b. OPTICS COUPLING to DIRECT 
C. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU* s by entering VERB 16 NOtfN 55 into K-148. Press 
the ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Sat the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics have zeroed properly by observing the following on R1 and 
R2 of the DSKY. 

a. R1 a +0.00° +0.02°, -0.03° (Shaft Angle) 

b. R2 * 40.000°+0.006% -0.007° (Trunnion Los Angle) 

Record the TPAC indications. The Shaft Angle shall be 0.0+0.11 degrees. The 
Trunhicm Angle shall be 0.0+0.22 degrees. 

Enter the following: 

VERB 01 NOUN 10, ENTER 
00033, ENTER 
Verify R1 = XXX6X 

Return the OPTICS ZERO switch to OFF. Set the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 

00033, ENTER 
Verify R1 = XXX5X 

Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton on the 
DSKY. 


OPTICS TIME TO ZERO TESTS 
Deleted. 
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6.2.10.7 

Deleted. 

6.2.10.8 

Deleted. 

6.2.10.9 

Deleted. 

6.2.10.10 

Deleted. 

6.2.10.11 

Deleted. 
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c. OPTICS SPEED to HI 

d. * OPTICS MODE to MAN 

6.2.11.4 Set up the analog recorders to monitor the following measurements: 
a. CG 3170 SCT Trunnion Tachometer Output 

6.2.11.5 Enter the following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 

6.2.11.6 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of sero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Panel to ZERO. Wait 15 seconds. Return the OPTICS 
ZERO switch to OFF. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 

6.2.11.7 Using the OPTICS CONTROL STICK, drive the Optics until R1 - +225.00 
and R2 - +10.000 on the CRT and the DSKY’s. 

6.2.11.8 Set the OPTICS COUPLING switch on the G&N Panel to RSLV and controller 
speed switch to MED. 

6.2.11.9 Position the movable optics target such that it is centered on the SCT retical 
pattern, then start the analog recorders. 

i 

6.2.11.10 Quickly displace the OPTICS CONTROL STICK 45+10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT eye¬ 
piece. The target shall appear to move in the upper right field of view of 
the SCT at 45+10 deg. When target leaves the SCT upper right field of view 
press MARK pushbutton and immediately record the shaft angle as displayed 
on R1 of the DSKY. The recorded shaft angle shall be +225+10.00 degrees. 

6.2.11.11 Stop the analog recorder and measure the elapsed time between the initial 
and the final signal null conditions for the trunnion measurement. The elapsed 
time shall be +19 to +32 seconds. 

CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

6.2.11.12 Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS CON¬ 
TROL STICK, drive the optics until R1 * +225.00 and R2 * +10.000. Set the 
OPTICS COUPLING switch to RSLV. 

6.2.11.13 While sighting on the optical target through the SCT eyepiece displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the SCT 
field of view. 

6.2.11.14 Enter VERB 34 in the DSKY. 

Press the ENTER pushbutton. 
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6.2.12.6.6 
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6.2.12.6.8 


6.2.12.6.9 


6.2.12.6.10 


6.2.12.6.11 


6.2.12.6.12 


6.2.12.6.13 


6.2.12.6.14 


6.2.12.6.15 
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Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton 
Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by die TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. 

Set the OPTICS TEL TRUN switch to SLAVE to SXT position. 

Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn .on the light. 

NOTE: If needed to reduce external light, place a photographer's hood over 
the optics head and retroreflecting prism. 

Sight through the SCT eyepiece and provide direction to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Model No. A23-200, 
to span between the SXT LLOS and SCT LOS such that the illumination from 
the back-light filament is clearly visible at the center of the field of view. 
Prism must be held in this alignment position until completion of Step 
6 . 2 . 12 . 6 . 11 . 

\ 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. An 
enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the verticle displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. Make an estimate 
of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view. Record, noting direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 6% 
from center. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 

Set the OPTICS TEL TRUN switch to 0* position. 

Again direct the light beam into the SCT eyepiece while sighting into the SXT 
eyepiece as in Step 6.2.12.6.9. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of the SXT reticle. Make an estimate of this displacement expressed 
as a percentage of the total distance from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 50%. 

Remove the Retroreflecting Prism. 

Replace the Portable Light in the adapter on the SXT eyepiece. 

While sighting into the SCT eyepiece, set the OPTICS TEL TRUN switch to 
25 deg. and observe that the resolution pattern mounted outside the spacecraft 
appears to move downward from the center of the field of view to the zero 
reticle marking that is 25 deg. below the center of the field of view. 

Record the TPAC Trunnion Angle. It shall be 25.00* ±1.0*.. 
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6.2.12.8.3 Sight through the SXT. Using the control stick align the SXT SLOS with optical 1 
target No. 1 on the G&N Installation Fixture Model No. A23-097. Set the 
OPTICS SPEED switch to LO as the target is approached. When the target star 
is centered in the SXT reticle, press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles from the TPAC. Then record the value 
of R1 and R2 displayed on the CRT. 

6.2.12.8.4 Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 2 on A23-097. Set the OPTICS SPEED switch to LO as the target 
is approached. 

6.2.12.8.5 When the target star is centered in the SXT reticle, press the MARK pushbutton 
and simultaneously record the Shaft and Trunnion angles from the TPAC. Then 
record the value of R1 and R2 displayed on the CRT. 

6.2.12.8.6 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds set the switch to OFF. Set the 
OPTICS MODE switch to CMC. 

8.2-12.8.7 Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.8.8 Enter the value recorded from R1 in 6.2.12.8.3 into the K-Start. Press the 

ENTER pushbutton. 

6.2.12.8.9 Enter the value recorded from R2 in 6.2.12.8.3 into the K-Start. Press the 

^ ENTER pushbutton. , 

6.2.12.8.10 Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 

6.2.12.8.11 Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

6.2.12.8.12 Enter the value recorded from R1 in 6.2.12.8.5 into the K-Start. Press the 

ENTER pushbutton. 

6.2.12.8.13 Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. 

6.2.12.8.14 Sight through the SXT. The SLOS should be centered on Optical Target Ne. t 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.5 shall be less than 
0.25 degrees. Record the difference. 

6.2.12.8.15 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds return the switch to OFF. 
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6.2.12.8.16 Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

* Enter 400000 into the K-Start 3 times. Press the ENTER pushbutton after 
each entry. 

6.2.12.9 Optics Rate Calibration 

6.2.12.9.1 Verify K-START Tape N05C113-K10554-XX on the tape reader to Section 01000. 
Start Tape Reader. 

6.2.12.9.2 When tape reader stops, verify R1 = 01000. 

6.2.12.9.3 Verify and/or set the following switches on the G&N Indicator Control Panel 
to the position indicated. 

a. TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

e. OPTICS ZERO to OFF 

6.2.12.9.4 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT trunnion to within 4-5 degrees to zero as 

. indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N indicator Control Panel to ZERO. Wait 15 seconds. 
Set OPTICS speed W LO. Set OPTICS ZERO to OFF. 

6.2.12.9.5 Start tape reader (KST-01001). 

6.2.12.9.6 Wait approximately 35 seconds after tape reader stops for R1 = 00001. When 
R1 = 00001 start tape reader. 

6.2.12.9.7 When tape reader stops record contents of Rl, R2 and R3. R1 is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft S. F.) shall be 
between 00447 and 00560. 

6.2.12.9.8 Start tape reader (KST-01003). 

6.2.12.9.9 Wait approximately 35 seconds after tape reader stops for Rl = 00002. When 

Rl = 00002 start tape reader. . ^. 

6.2.12.9.10 When tape reader stops record contents of Rl, R2 and R3. Rl is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft S. F.) shall be 
between 00447 and 00560. 

6.2.12.9.11 Start tape reader (KST-01005). 
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Wait approximately 20 seconds after tape reader stops for R1 - 00003. When 
R1 - 00003 start tape reader. 

When tape reader stops record contents of Rl, R2 and R3. R1 is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft S. F.) shall be 
between 00447 and 00560. 

Start tape reader (KST-01007). 

Wait approximately 20 seconds after tape reader stops for Rl = 00004. When 
Rl = 00004 start tape reader. 

When tape reader stops record contents of Rl, R2 and R3. Rl is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Staft S. F.) shall 
be between 00447 and 00560. 

Start tape reader (KST-01011). 

Wait approximately 15 seconds after tape reader stops for Rl = 00005. When 
Rl - 00005 start tape reader. 

When tape reader stops record contents of Rl, R2 and R3. Rl is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft S. F.) be 
between 00447 and 00560. 

Start tape reader (KST-01013). 

Wait approximately 15 seconds after tape reader stops for Rl = 00006. When 
Rl = 00006 start tape reader. 

When tape reader stops record contents of Rl, R2 and R3. Rl is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft S. F.) shall 
be between 00447 and 00560.. 

Start tape reader. When tape reader stops verify Rl = 01015. Test is 
terminated. 

Optics Slew Rate Tests 

NOTE: Perform Master Initialization before proceeding. . ^ 

Optics Hand Controller Slew Rate Test ^ 

Place K-START Tape N05C113-K10554-XX on the tape reader to Section 00700. 
Start Tape Reader. 

When Tape Reader stops, verify Rl = 00700. 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0+3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and OPTX 
28V 800 cps 5% - 90 ph iCG 1212) are not flashing on the CRT. 


6.2.13.1.3 
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6.2.13.1.4 Verify and/or set the following switches on the G&N Indicator Control Panel 
to the positions indicated. 

a. TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

e. OPTICS ZERO to OFF 

POSITIVE SHAFT SLEW RATE - HI SPEED 

6.2.13.1.5 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunidon to within +5 degrees to zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 
seconds. Hettim OPTICS SPEED to HI. 

NOTE: Read and understand the next three steps before proceeding. 

6.2.13.1.6 While slewing the optics, record the following signals: SXT SHAFT SERVO 
error (CG 3117), SXT SHAFT TACH <CG 3140), and SCT SHAFT TACH (CG 3160), 
CG 3117 shall be less than -0.25 VRMS* CG 3140 shall be 3.3±1.3 VRMS. 

CG 3160 shall be -3.3±1.3 VRMS. 

6.2.13.1.7 p Start tape reader. When the tape reader stops verify R1 = 00701. 

6.2.13.1.8 Set the OPTICS ZERO switch on the G&N Indicator Control panel to OFF. Im¬ 
mediately push and hold the OPTICS CONTROL STICK to its right limit until 
the shaft on TPAC reading indicates 175 degrees. Release the Control Stick. 
VERB 06 NOUN 66 shall be displayed flashing on DSKY. Record the R1 and R2 
display (R1 is whole part and R2 is fractional part (Deg/sec)). Value recorded 
shall be 19.5±3.9 deg/sec. 

POSITIVE TRUNNION SLEW RATE - HI SPEED 

NOTE: Read and understand the next two steps before proceeding, 

6.2.13.1.9 While slewing the optics after the tape load, record the following signals: 

SXT TRUN SERVO error (CG 3118), SXT TRUN TACH (CG 3150), and SjCT 
TRUN TACH (CG 3170). CG 3118 shall be less than -0.25 VRMS. CG 3150 
shall be 3.3±1.3 VRMS. CG 3170 shall be -0.85±0.35 VRMS. - '" 

6.2.13.1.10 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the Optics Trunnion to 0±1° as indicated on the TPAC. Return OPTICS 
SPEED to HI. Immediately start the tape reader. When tape reader stops 
verify R1 = 00702. Within 10 seconds push and hold the OPTICS CONTROL 
STICK to its upper limit until the Trunnion TPAC reading indicates 150 degrees. 
Release the OPTICS CONTROL STICK. VERB 06 NOUN 66 shaU be displayed 
flashing on the DSKY. Record R1 and R2 display (R1 as whole part and R2 as 
fractional part (Deg/sec)). Value recorded shall be 10±2 deg/sec. 
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6.2.13.2 PPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

6.2.13. 2.1 On K-148, enter VERB 06 NOUN 56 ENTER. Using the OPTICS CONTROL 

STICK and a convenient CONTROLLER SPEED switch setting, carefully 
slew the SXT Trunnion to within +5 degrees of zero as indicated by the TPAC 
(Telescope Trunnion slaved to SXT). Set the OPTICS ZERO switch to ZERO. 
Walt 15 seconds. Set the OPTICS ZERO switch to OFF. 

6.2.13.2.2 Press and release MARK pushbutton. Approximately 60 seconds after the 
first MARK, again press and release MARK pushbutton. Verify KEY RELEASE 
is flashing. Press KEY RELEASE pushbutton,arid record data in Rl, R2 and 
R3 within 2 seconds. When DSKY display changes, again record Rl, R2 and 
R3. The data display is in the following form: 

a. Rl ■ ±XXX. XX (Shaft Angle f n Degrees) 

b. R2 ■ ±XX. XXX (Trunnion Angle in Degrees) 

c. R3 * +XXX. XX (Time in Seconds) 

6.2.13.2.3 Perform the following calculations (first display minus second display): 


\ 

a. Difference between Rl displays _ (A shaft angle) 

b. Difference between R2 displays __'(A trunnion angles) 

c. Difference between R3 displays ■_(A time) 


■* d. *_deg/sec (shaft drift rate) ^ 

shall be less than 0.0333 deg/sec. 

A trunnion angle . . . . 

e. —— °— ■_deg/sec (trunnion drift rate) 

shall be less than 0.0167 deg/sec. 

6.2.14 Stabilization Loop Step Response Test 

6.2.14.1 Proceed with this test if the Operate Power Chi Test of 6.2.3 has been performed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform the Turn On Procedure of 6.2.5.2 before proceeding. 

6.2.14.2 Insure that the Cariy-on Command Stimuli Unit, Model No. C114-200, Is 
Installed and connected. 

6.2.14. 3 Verify K-START Tape N05C113-K10554-XX CSM S/C TEST TAPE is on the 

K-START Tape Reader at Section 00400. 

6.2.14.3.1 Start the Tape Reader. 

6.2.14.3.2 When the tape reader stops, press ERR RSET pushbutton and verify the following: 
(a) Rl - 00400 
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6.2.16.7.59 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16. 7. 60 In approximately 17 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R2 £ 707 (NBDY-NBDX) + . 5 (ADIAY-ADIAX) +. 5 
ADSRA xj Position +00010. 

6.2.1,6.7.61 Test Termination 

6.2.16. 7. 62 Verify K-START Tape N05C113-K10554-XX CSM S/C TEST TAPE is on the 
K-START Tape Reader at Section 00400. 

6.2.16.7.63 Start the Tape Reader. 

6.2.16.7.64 When the Tape Reader stops, verify the following: 

<a) R1 * 00400. 

(b) CMC Activity light ON. 

(c) Chi CRT, the two most significant octal digits of CH77 incrementing. 

(d) The NO ATT light ON. 

6.2.16.9 Deleted. i 

t s - \ 

: i < 
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6.2.17.60 Enter VERB 33 ENTER Into the DSKY. When VERB 06 NOUN 66 flashes, 

R1 and R2 on the DSKY shall display the misalignment of the second hori¬ 
zontal PIPA in arc-seconds (R1 - whole, R2 - fractional). (See Table II 
for PIPA displayed). Record R1 and R2. 

6.2.17.61 Enter VERB 34 ENTER into the DSKY to terminate the test. Walt 5 seconds. 

6.2.17.62 Repeat Steps 6.2.17.33 through 6.2.17.61, substituting numbers as follows: 

00000 in Step 6.2.17.35. c * 

00001 in Step 6.2.17.35. e 

♦00000 In Step 6.2.17.44. b 
♦89999 in Step 6.2.17.44. c 

6.2.17.63 Verify K-START Tape N05C113-K10554-XX CSM S/C TEST TAPE is on the 
K-START Tape Reader at Section 00400. 

6.2.17.63.1 Start the Tape Reader. 

6.2.17.63.2 When the tape reader stops, verify the following: 

{ ' . 

(a) R1 - 00400. 

(b) CMC Activity light ON 

* ' (c) On CRT, the two most significant octal digits of CJH77 incrementing, 

(d) The NO ATT light ON 

! TABLE II 


Display Conditions at Test Completion 



6.2.17.64 Set the G/N POWER-OPTICS switch on the LEM Lighting Control Panel to OFF. 


6.2.17.65 Calculations 

6.2.17.65.1 a. Y pM misalignment - Q Rl- R2 

b. Z gM misalignment - () R1»R2 
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REVISION LETTER 


TTT 


6.2.2a.3 TVC Teat 

6.2.20.3*1 The g/N Autopilot Control and SPS Ready discretes shall be 
applied to the G/N Interface. 

6.2.20 .3*2 Set the OPTICS MODE selector cm the Indicator Control panel 
to MAN. Set the OPTICS ZERO switch to OFF. 


6.2.20.3*3 

Insert In KL48 





a. VERB 33, ENTER 



6.2.20.3.4 

Observe on CRT 





a. V 01 

b. R1 

c. R3 j 

N ID 

Flashing 

X7373 x 

00030 


6.2.20.3.5 

Insert In Kl48 





a. V 33 

ENTER 



6.2.20.3.6 

Observe on CRT 





a. V 01 ! 

b. R1 

c. R3 

NOUN 10 

Flashing 

37777 

00031 


6.2.20.3.7 

Insert In KL48 





a. V 33 

ENTER 

* 


6.2.20.3.8 

Observe on CRT 





a. V 00 

b. R1 

c. R2 

d. R3 

N 02 

Flashing 

+OO385 

-00385 

+00003 


6.2.20.3«9 

Record CRT indications 




a. CG 3722 

b. CG 3721 

TRUNNION CDU DAC OUTPUT 
SHAFT CDU DAC OUTPUT 

+16. +10.12±3ciOO VRMS 

-16.6S-IO, lailvOOVRMS 


6.2.20.3*10 Insert in KLhd 


a. VERB 33, 


ENTER 
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REVISION LETTER 


rnn 


6.2.20.3*11 Observe on CRT 


Flashing 

+00384 : 

-00384 
+00003 
OFF . 

6.2.20.3*12 Record CRT indications 

a. 00 3722 TRUNNION CDU DAC OUTPUT h*JUL 12*1_00 VRMSs 

b. 0G 3721 SHAFT CDU DAC OUTPUT -£0*12:41*00 VRM*es • 

6.2.20.3*13 Insert in Kl48 


a. V 06 N 02 

b. R1 

c. R2 

d. R3 

e. NO ATT 


a. VERB 33, ENTER 
6.2.20*3*14 Observe on CRT 


V 06 

N 02 

Flashing 

R1 


+00160 

R2 

s 

*00160 

R3 


+00003 


6.2.20.3.15 Record CRT indications 

a. CO 3722 TRUNNION CDU DAC 0UTRJT +4i22* 0.42 VRMBees 

b. CO- 3721 SHAFT CDU DAC OUTPUT -4,2£*0.44;yRMSees 

6.2.20.3*16 Insert in KL48 


a. VERB 33, ENTER 
6.2.20.3.17 Observe on CRT 


6.2.20*3*18 


6.2.20.3.19 


V 0$ 

N 02 

Flashing 

R1 


+00135 

R2 


-00135 

R3 


+00003 


Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

Insert in KL48 


06*0*40 VRMR - 
=4;56fO.*36 VRMS 3 


ltd, ft 42 


a. VERB 33, 


ENTER 
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Signal Link Nomenclature 


PSAAM and/or SCA 

G&N Test Uncertainty % of 

Requirement Full Scale _ 


CG 2219 

1 

PITCH ATT ERROR - CDU DAC O/P 

5.06 ± 0. 5 VRMS at 17* 

0.67% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

0.29% 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0 ± 0.68 VRMS at null 

0.29% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06 ±0.5 VRMS at 17* 

0.67% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

0.29% 

CG 2251 

.1 

MG CDU COARSE ERROR 

0.0 + 0.68 VRMS at null 

0. 29% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06 ± 0.5 VRMS at 17* 

0.67% 

CG 2280 

1 

OG CDU FINE ERROR 

0.0 ± 0.07 VRMS 2 null 

0.29% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0 ±0.68 VRMS 

0.29% 

CG 2300 

1 

PIPA TEMPERATURE 

130.5 ± 1.5*F Operate Mode 

2% 

CG 3011 

2 

TRUNNION CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

1.0% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0 ± 0.07 VRMS at null 

0.29% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN PH 

2 VRMS max 

1.1% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR IN 
PHASE 

2 VRMS max: 

1.1% 

CG 3140 

1 

SXT SHAFT TACH O/P 

3.3 ± 1.3 VRMS at Hi Rate 

1.1% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

+0. 50 to ±4.00 VRMS Med 
\ Rate 

1.1% 

CG 3150 

1 

SXT TRUNNION *TACH O/P 

3. 3 ± 1.3 VRMS at Hi Rate 

1.1% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL 
WINDING 

±0.25 to +2.00 VRMS Med 
Rate 

1.1% 

CG 3160 

1 

SCT SHAFT TACH O/P • 

3.3 ± 1.3 VRMS at Hi Rate 

1.1% 

CG 3170 

1 

SCT TRUNNION TACH O/P 

0.85 ± 0.35 VRMS at Hi Rate 

1.1% 

CG 3721 

1 

SHAFT CDU DAC O/P 

10.12 ± 1.00 VRMS at 17* 

1% 

CG 3722 

2 

TRUNNION CDU DAC O/P 

10.12 ± 1.00 VRMS at 17* 

1% 

CG 4300 

2 

CMC TEMP 

87. 5± 42.5*F 

0.0% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

72. 5 ± 27.5*F 

0.23% 

CG 6021 

1 

IMU 800 cps 5% TEMP (PSA) 

90 ± 30*F 

0.23% 

CG 2301 

1 

IRIG TEMPERATURE 

135 ± 2.5*F in Operate 

2% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 4 

0.2 VRMS max 

0% 

CG 1031 

1 

+4 CMC SUPPLY NOISE RMS 

0.2 VRMS max 

0% 


PSAAM OUTPUT is the source of link 1 signals, 
SCA OUTPUT is the source of Link 2 signals. 
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6.2.12.8.16 


6.2.12.9 


6.2.12.9.1 


6.2.12.9.2 


6.2.12.9.3 


6.2.12.9.4 


6.2.12.9.5 


6.2.12.9.6 


6.2.12.9.7 


6.2.12.9.8 


6.2.12.9.9 


6.2.12.9.10 


6.2.12.9.11 
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Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 

Enter +00000 into the K-Start 3 times. Press the ENTER pushbutton after 
each entry. 

Optics Rate Calibration 

Verify K-START Tape N05C114-K10554-XX on the tape reader to Section 01000. 
Start Tape Reader. 

When tape reader stops, verify R1 = 01000. 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the position indicated. 

a. TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

e. OPTICS ZERO to OFF 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT trunnion to within +5 degrees to zero as 
indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 
Set OPTICS speed W LO. Set OPTICS ZERO to OFF. 

Start tape reader (KST-01001). 

Wait approximately 35 seconds after tape reader stops for R1 = 00001. When 
R1 = 00001 start tape reader. 

When tape reader stops record contents of Rl, R2 and R3. R1 is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft S. F.) shall be 
between 00447 and 00567. 6 

Start tape reader (KST-01003). 

Wait approximately 35 seconds after tape reader stops for Rl = 00002. When 
Rl = 00002 start tape reader. 

When tape reader stops record contents of Rl, R2 and R3. Rl is run number. 
R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft S. F.) shall be 
between 00447 and 00567. 

Start tape reader (KST-01005). 
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6.2.9.27.2.1 


6. 2.9.27. 2.2 


6. 2.9.27.3 


6. 2.9. 27.3.1 


6. 2.9.27.3.2 


6. 2.9. 28 


6. 2.9. 28.1 


6. 2.9.28.1.1 


6. 2.9.28.1.2 


6. 2.9.28. 2 


Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Observe: Tracker fail and PGNS warning lamps on. 

Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR 

00012 ENTR , 

00000 ENTR 

Depress Error Reset and observe the Tracker fail and PGNS warning lamps off. 

Using the Optics Hand Controller, drive the Optics Shaft until the shaft TPAC 
indicates 0.00 degree and drive the Optics Trunnion until the trunnion TPAC 
indicates 0.75 degree. 

Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR \ 

00012 | ENTR ^ 

00001 ] * ENTR 

Observe: Tracker fail and PGNS warning lamps on. 

Perform the following on the DSKY. 

VERB 21 NOUN 10 ENTR 

00012 ! ENTR 

00000 ENTR 

Depress Error Reset. . 

Computer Manual Mode Optics Drive 

NOTE: Perform the following procedure only if GNIC panel, P/N 2021290-51 
is installed in the spacecraft. 

Place the OPTICS ZERO switch on the Indicator Control Panel to ZERO 
and the OPTICS MODE switch to CMC. 

Wait 20 seconds and then place the OPTICS ZERO switch on the Indicator 
Control Panel to OFF. r 

Perform the following on the DSKY: 

VERB 41 NOUN 55 ENTR 
+00000 ENTR 

+00000 ENTR ' 

Place the OPTICS MODE switch on the Indicator Control Panel to MANUAL. 
Perform the following step within 1 minute. 
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6.2.9.28.4.3 Set the OPTICS Hand Controller full up. Record R2 and relase the Hand 
Controller. 

6.2.9.28.4.4 Set the OPTICS Hand Controller full down. Record R2 and release the Hand 
Controller. 


6.2.9.28.4.5 Perform the following calculations for Trunnion. 

Subtract the value of R2 from Step 6.2.9.28.2; 6 (R2 26 ) from the value of 
R2 recorded in Step 6.2.9.28.4.3 (R2 43 ). 

Verify R2 43 - R2 26 - 0.40 deg ±0.12 deg. 

Subtract the value of R2 from Step 6.2.9.28.2.6 (R2 26 ) from the value of 
R2 recorded in Step 6.2.9.28.4.4 (R2 44 ). 

Verify R2 44 - R2 26 - -0.40 deg ±0.12 deg. 

6.2.9.28.5 Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00000 ENTR 

Set the G/N Power-Optics switch on the LEB lighting control panel to OFF.- 
Zero Optics Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 

completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2 Turn On procedure 
. before proceeding. 

INITIALIZATION I 


6. 2.9.29 
6.2.10 


6. 2.10.1 


6 . 2 . 10 . 2 


6. 2.10.3 


Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG.1530) is 
+28.0 ±3.0 VDC. Verify that the OPTIX 28V 800 Cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K-148. Press the ENTER pushbutton 
after each entry. 

a. VERB 41 NOUN 20 ENTR 

b. +00000, ENTR 

C. +00000, ENTR 

d. +00000, ENTR , 

Insure that the following switches on the G&N Indicator Control Panel are 
set as follows: 


a. OPTICS TEL TRUN to SLAVE TO SXT 

b. OPTICS COUPLING to DIRECT 
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c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU»s by entering VERB 16 NOUN 55 into K-148, Press 
die ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 

Verify the Optics have zeroed properly by observing the following on R1 and 
R2 of the DSKY. 

a. R1 - +0.00* +0.02*, -0.03* (Shaft Angle) 

b. R2 *+0.000* +0.006°, -0.007* (Trunnion Los Angle) 

Record die TPAC indications. The Shaft Angle shall be 0.0±0.11 degrees. The • 
Trunnion Angle shall be 0.0± 0.22 degrees. 

Enter the following: 

VERB 01 NOUN 10, ENTER 

00033, ENTER , 

Verify R1 -XXX6X \ 

Return the OPTICS ZERO switch to OFF. Set the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 

00033, ENTER 
Verify R1 -XXX5X 

Set the OPTICS MODE switch to MAN. Press the KEY REL pushbutton on the DSKY 
* OPTICS TIME TO ZERO TESTS 
Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted. 
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6.2.10.12 


6.2.10.13 


6.2.10.14 


6.2.10.15 


6.2.11 


6.2.11.1 


6.2.11.2 


6.2.11.3 


FORM Mlll-I 


NORTH AMERICAN aviation, inc. APOLLO GAN Specification 

SPACE and INFORMATION SYSTEMS DIVISION ^ 


18314 LAKEWOOD BLVO . OOWNCV, CALIFORNIA 


ND1002325 REV # 


CODE IDENT. NO. 03953 

NUMBER 

REVISION LETTER 

PAGE 

i 1 1 1 1 TIT■ 


Set the OPTICS ZERO switch on the GAN Indicator Control Panel to OFF. Set 
the G&N Power Optics Switch on the LEB Lighting Control Panel to OFF. 

OPTICS BACKUP MODE TEST 

Insert the inflight tool (V36601405) into the Trunnion Tool input and engage 
drive mechanism (button out>. Verify that the trunnion turns by viewing the 
movement through the SC T eyepiece while turning the tool until the TPAC 
reads +5 deg. Remove the tool from the trunnion tool input. 

Insert the inflight tool (V36601405) into the Shaft Tool input and engage the 
drive mechanism (button out). Verify that the Shaft turns by viewing the move¬ 
ment through the SCT eyepiece while turning the tool so that the shaft moves 
through an angle from 0° to +3° to 0 as indicated on the shaft TPAC. Disengage 
the shaft drive mechanism (button in) and remove the tool. 

Insert the inflight tool (V36601405) into the Trunnion Tool input. Verify that 
the Trunnion turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +5° to -5° and back to zero as * 
indicated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

OPTICS Coordinate Transformation Control Test 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been com- 
. pleted and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

INITIALIZATION 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG 1530) is 
+28.0±0.3 VDC. Verify that the OPTX 28V 800 cps 1% aero (CG 1211) and 
OPTX 28V 800 cps 5% - 90 ph (CG 1212) are not flashing on the CRT. 

Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry. 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 

Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

__Page ft 















6.2.11.4 

6.2.11.5 

6.2.11.6 

6.2.11.7 

6.2.11.8 

6.2.11.9 

6.2.11.10 

6 . 2 . 11.11 

6.2.11.12 

6.2.11.13 

6.2.11.14 
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c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

Enter the following into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 55, press ENTER 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of sero 
as Indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Panel to ZERO. Wait 15 seconds. Return the OPTICS 
ZERO switch to OFF. 

RESOLVED MODE PHASING AND IMAGE RATE TEST 

Using the OPTICS CONTROL STICK, drive the Optics until R1 ■ +225.00 
and R2 - +10.000 on the CRT and the DSKY's. 

Set the OPTICS COUPLING switch on the G&N Panel to RSLV and controller 
speed switch to MED. 

Position the movable optics target such that it Is centered on the SCT retlcal 
pattern, then start the analog recorders, 

1 

Quickly displace the OPTICS CONTROL STICK 45+10 degrees in the upper . 
right hand quadrant while sighting on the optics target through the SCT eye¬ 
piece. The target shall appear to move in the upper right field of view of 
tiie SCT at 45+10 deg. When target leaves the SCT upper right field of view 
press MARK pushbutton and immediately record the shaft angle as displayed 
on R1 of the DSKY. The recorded shaft angle shall be +225+10.00 degrees. 

Stop the analog recorder and measure the elapsed time between the initial 
and the final signal null conditions for the trunnion measurement. The elapsed 
time shall be +19 to +32 seconds. 

CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS CON- • 
TROL STICK, drive the optics until R1 * +225.00 and R2 * +10.000. Set the 
OPTICS COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the ' 
OPTICS CONTROL STICK when the target image reaches the edge of the SCT 
field of view. 

Enter VERB 34 in the DSKY. 

Press the ENTER pushbutton. 


Page 79 










NORTH AMERICAN aviation, inc. APOLLO G&N Specification 

SPACE and INFORMATION SYSTEMS DIVI8ION ^ 

18214 LAKEWOOD BLVO.. OOWNEV. CALIFORNIA ND1002325 REV IV 

COOE IDEMT. MO. 0395S 


REVISION LETTER 


... 


PAGE 


6.2. IX. 15 


6.2.12 


6.2.12.1 


6.2.12.2 


6.2.12.3 


Set the OPTICS COUPLING switch on the G&N Panel to DIRECT. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as indi¬ 
cated by the TPAC (Telescope Trunnion Slaved to SXT). Set the OPTICS ZERO 
switch to ZERO. ^ 

NOTE: If Optics testing will continue, set the G/N POWER OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2, Turn-On 
Procedure has been performed and system operation has not been interrupted. 
If system operation has been interrupted perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

NOTE: This test requires the use of the G&N Installation Qualification Fixture 
A23-097 mounted on Optics Supporting Fixture A14-135. Insure that the quali¬ 
fication fixture has been properly aligned and that both Autosets are visible 
through the SXT St LOS before proceeding. Insure that lamp power is available 
to the qualification fixture and to the Portable Lamp Assembly. 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Set Tracker switch to.OFF. Verify the following: 

a; +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record the 
indication on the CRT. . 4 

b. CG 12li OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

Enter the following sequence into the K-Start. 

a, VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

Insure that Optics Control switches on the G&N Indicator Control Panel are 
set as follows: 

a. OPTICS ZERO to OFF 

b. OPTICS MODE to MAN 

c. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TEL TRUN to SLAVE to SXT 
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6.2.12.4 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of aero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. After 15 seconds return the switch to OFF. 

6.2.12.5 Resolution Checks 


6.2.12.5.1 

6.2.12.5.2 


6.2.12.5.3 

6.2.12.6 
6.2.12.6.1 
6.2.12.6.2 

6.2.12.6.3 

6.2.12.6.4 


Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, adjust 
the SXT to obtain the best reflected field of view of the 5-inch autocollimator 
reticle engravings at the center of the field of view. 

Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 10, 

7, 5, 3) which indicates the angle subtended by one line and one space. View 
each set of lines to determine the lowest numbered set in which resolution 
between lines (ability to distinguish separate distinct lines within a set) can be • 
made. Record the number associated with that set of lines. The SXT resolu¬ 
tion shall be at least 10 arc-seconds at the center of the field of view. 

Repeat 6.2.12.5.1 and 6.2.12.5.2 using the SCT and the SCT resolution chart. 
The SCT shall have a resolution of at least 3 arc-minutes at the center of the 
field of view. ^ 

Slave Telescope Mode Checks 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the Control Indicator Panel to ZERO. Wait 15 seconds 

Record the SCT Shaft and Trunnion angles as indicated by the TPAC and the 
Shaft and Trunnion CDU angles as indicated in R1 and R2 of the DSKY. The 
difference between the TPAC Shaft angle and the Shaft CDU angle shall be 
±0.11 degree or less. The difference between the TPAC Trunnion angle and 
the Trunnion CDU angle shall be ±0.22 degree or less. 

Place the OPTICS ZERO switch to OFF. Using the OPTICS CONTROL STICK 
drive the SXT Shaft and Trunnion CDU's until R1 - +035.00+0.10 degree and 
R2 - 35.000+0.100 degree, setting the CONTROLLER SPEED switch to LO 
as the angles are approached. Press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles as Indicated by the TPAC. Record R1 
and R2. The difference between the TPAC Shaft angle and the Shaft CDU 
angle shall be +0.11 deg or less. The difference between the TPAC Trunnion 
angle and the Trunnion CDU angle shall be +0.22 deg or less. 
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6.2.12.6.5 Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton 
Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch to ZERO. 

6.2.12.6.6 Set the OPTICS TEL TRUN switch to SLAVE to SXT position. 

6.2.12.6.7 Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographer's hood over 
the optics head and retroreflecting prism. 

Sight through the SCT eyepiece and provide direction to personnel outside 
spacecraft for positioning the Retroreflecting Prism, Model No. A23-20O, 
to span between the SXT LLOS and SCT LOS such that the illumination from 
the back-light filament is clearly visible at the center of the field of view. 
Prism must be held in this alignment position until completion of Step 
6 . 2 . 12 . 6 . 11 . 

' ’\ 

Remove the Portable Light from the adapter on the SXT eyepiece and direct 
the light beam into the SCT eyepiece while sighting into the SXT eyepiece. An 
enlarged projected image of the SCT reticle should be visible for alignment 
comparison with the SXT reticle. Note the verticle displacement of the SCT 
horizontal reticle line from the center of the SXT reticle. Make an estimate 
of this displacement, expressed as a percentage of the total distance from SXT 
reticle center to edge of field of view. Record, noting direction above or 
below center. For instance, the outer ends of the SXT reticle lines are 6% 
from center. Displacement shall be less than 50% (bar must be closer to 
center than to edge of field of view). 

6.2.12.6.10 Set the OPTICS TEL TRUN switch to 0* position. 

6.2.12.6.11 Again direct the light beam into the SCT eyepiece while sighting into the SXT 
eyepiece as in Step 6.2.12.6.9. Place the OPTICS MODE switch to MAN and 
observe the vertical displacement of the SCT horizontal reticle line from the 
center of the SXT reticle. Make an estimate of this displacement expressed 
as a percentage of the total distance from SXT reticle center to edge of field 
of view. Record, noting direction above or below center. Displacement shall 
be less than 50%. 

6.2.12.6.12’ Remove the Retroreflecting Prism. 

6.2.12.6.13 Replace the Portable Light in the adapter on the SXT- eyepiece. 

6.2.12.6.14 While sighting into the bCT eyepiece, set the OPTICS TEL TRUN switch to 

25 deg. and observe that the resolution pattern mounted outside the spacecraft 
appears to move downward from the center of the field of view to the zero 
reticle marking that is 25 deg. below the center of the field of view. 

6.2.12.6.15 Record the TPAC Trunnion Angle. It shall be 25.00* ± 1 . 0\. 


6.2.12.6.8 


6.2. 12.6.9 
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Set the OPTICS TEL TRUN switch to SLAVE TO SXT. Set the OPTICS ZERO 
switch to OFF. 

SXT Parallelism Tests 

Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 
+15.000+2 degree as indicated in R2 of the DSKY. Maintain a Shaft CDU 
angle of 000.00±0.10 degree as. indicated by R1 on the DSKY. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LL06 horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.7.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. \ 

... / { . A - 

Again sight through the 5-inch autocollimator eyepiece and adjust the measure¬ 
ment knob to bring the SXT StLOS horizontal reticle and autocollimator hori¬ 
zontal filar images to coincide. Record the autocollimator reading. 

Repeat 6.2.12.7.5 twice. Calculate and record the average of the three auto¬ 
collimator readings. The average value obtained here shall not differ from 
that obtained in 6.2.12.7.3 by more than 10 arc-seconds. 

Deleted . 

Deleted . 

Remove the Portable Light Assembly and Adapter Assembly from the base of 
the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

Shaft and Trunnion Positional Accuracy Checks 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds, return the selector to OFF. 

Enter VERB 16 NOUN 55 into the K-Start. Press the ENTER pushbutton. 
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6.2.12.8.3 


6.2.12.8.4 


6.2.12.8.5 

6.2.12.8.6 

6.2.12.8.7 

6.2.12.8.8 

6.2.12.8.9 


6 . 2 . 12 . 8.10 


6.2.12.8.11 


6.2.12.8.12 


6.2.12.8.13 


6.2.12.8.14 


6.2.12.8.15 
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Sight through the SXT. Using the control stick align the SXT SLOS with optical 1 
target No. 1 on the G&N Installation Fixture Model No. A23-097. Set the 
OPTICS SPEED switch to LO as the target is approached. When the target star 
is centered in the SXT reticle, press the MARK pushbutton and simultaneously 
record the Shaft and Trunnion angles from the TPAC. Then record the value 
of R1 and R2 displayed on the CRT. 

Sight through the SXT. Using the control stick align the SXT SLOS with optical 
target No. 2 on A23-097. Set the OPTICS SPEED switch to LO as the target 
is approached. 

When the target star is centered in the SXT reticle, press the MARK pushbutton 
and simultaneously record the Shaft and Trunnion angles from the TPAC. Then 
record the value of R1 and R2 displayed.on the CRT. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds set the switch to OFF. Set the 
OPTICS MODE switch to CMC. 

Entpr VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

Enter the value reeorded from R2 in 6.2.12.8.3 into the K-Start. Press the 
ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 1 
(within a circle defined by the outer ends of the SXT reticle lines). Record 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.3 shall be less than 
0.25 degrees. Record the difference. 

Enter VERB 41 NOUN 55 into the K-Start. Press the ENTER pushbutton. 

Enter the value recorded from R1 in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. 

Enter the value recorded from R2 in 6.2.12.8.5 into the K-Start. Press the 
ENTER pushbutton. 

Sight through the SXT. The SLOS should be centered on Optical Target No. 2 
(within a circle defined by the outer ends of the SXT reticle iines). Record ' 
the Shaft and Trunnion Angles from the TPAC. The difference between these 
values and the corresponding values recorded in 6.2.12.8.5 shall be less than 
0.25 degrees. Record the difference. 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. After 15 seconds return the switch to OFF. 
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6.2.12.8.16 


6.2.13.2 


Enter VERB 41 NOUN 20 into the K-Start. Press the ENTER pushbutton. 
Enter +00000 into the K-8tart 3 times. Press the ENTER pushbutton after 
each entry. 

Optics Slew Rate Test 

NOTE: Perform Master Initialization 6.2.8.3 before proceeding. 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +-28 VDC OPTICS OPERATE BUS (CG 1530) is 

+-28.0±3.0 VDC. Verify that OPTX 28V 800 cps 1% zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

Enter the following sequence into K-148. Press the ENTER pushbutton after ’ 
each entry. 


6.2.13.3 


6.2.13.4 


6.2.13.5 


6.2.13.6 


a. VERB 41 NOUN 20, ENTER 

b. # +00000, ENTER 

c/ +00000, ENTER \ 

d. +00000, ENTER . 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the positions indicated. 

a. TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

Monitor MARK COMMAND by entering VERB 06 NOUN 56 into K-148 Press 
the ENTER pushbutton. 

TRUNNION SLEW RATE - HI SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +-5 degrees to zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 

Set the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. 

NOTE: Head and understand step 6.2.13.6 before proceeding. Do not hold 

Control Stick at upper limit more than 16 seconds, or exceed a trunnion 
angle.of 85 degrees. . 

While slewing the optics, record the following signals: SXT TRUN SERVO 
error (CG 3118), SXT TRUN TACH (CG 3150), and SCT TRUN TACH (CG3170). 
CG 3118 shall be between -0.25 and -2.0 VRMS. 0Q 8180 ohall ho botwoon • 

«Oi 85 nad a. 0 VRMS b CG 3150 shall be 3.3±1.3 VRMS. CG 3170 «h«»ii he 
-0.85*0.3S.VRMS* the in a, - ; .. 

























6.2.13.6 

(Continued) 
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Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after 
the first MARK, again press the MARK pushbutton, release the control stick, 
and verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE 
and immediately record the display in R2 and R3 within 2 seconds. 
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6.2.13.7 


6.2.13.8 


6.2.13.9 


(before display changes).. The data displayed is in the following form: 

a. R2 ■ iXX.XXX (Trunnion LOS angle in deg) 

b. R3 ■ ♦XXX. XX (Time in seconds) 

After the display has changed, again record the value of R2 and R3. 

Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 
throughout this test procedure, the following shall be noted 
and taken into account. It is possible that the second R3 
reading may be smaller than the first reading. If so, add 
an overflow time value of 163.84 sec to the second reading 
and then subtract the first reading, in order to obtain A 
time as the difference of the two R3 readings. 


. ( A thin, angle) 
_ ( A time) 


a. Difference between R2 displays ±_ 

b. . Difference between R3 displays » 

Atrun. angle _ . 

A time - _oeg/sec 

The trunnion slew rate shall be 10±2 deg/sec. 

SHAFT SLEW RATE-HI SPEED. ‘ 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees-of zero 
as Indicated by the TP AC {Telescope Trunnion slaved to SXT>„ Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds* Set the OPTICS ZERO switch to OFF. 
Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand step 6.2.13.9 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds, or 
exceed a shaft angle of 250 degrees. 

While slewing the optics, record the following signals: SXT SHAFT SERVO 
error (CG 3117), SXT SHAFT TACH (CO 3140), and SCT SHAFT TACH (CG3160). 
CG 3117 shall be between*-0.2 and *2. 8 VRMS, CG 8140 Shall be 3.3± 1 . 8' 
VRM8. ICG 8160 shall he -3.3±1.3 VRMS, Push and hold the Optios Control ’> 
stick to its right limit. Approximately 2 seconds later press the MARK push¬ 
button. Approximately S seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE lamp 
is lighted. Press the KEY RELEASE and immediately record the display in Rl 
and R3 within 2 sec (before display changes). The data displayed is in the follow¬ 
ing form? 1 . (i’juuiii iii iiCUCiiit'.'. / 


b. 


Rl a 
R3 * 


±XXX. XX (Shaft angles in deg.) 
+XXX. XX (Time in seconds.) u 


th?, vs. : .u 


After the display has changed, again record the values of Rl and R3. 
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6.2.13.10 


6.2.13.11 


а. 2.13.12 

б . 2 . 13.12 


6.2.13.13 


Perforin the following calculations: 

(A shaft angle) 
(A time) 


The Shaft Slew Rate shall be 16.5±3.9 deg/seo 
TRUNNION SLEW RATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 
Set the OPTICS SPEED switch to MED. Monitor MARK command by entering 
VERB 06 NOUN 56 in K148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.12 before proceeding. Do not hold 
control stick at upper limit for more them 20 seconds. 

Heeord the SXT TRi^TMTR control wiudiai: (CG 3155L SXT TRUK ■ -mw 

Record the SXT TRUK MTlt control winding (CO 3155) signal on the CRT white 
slewing the optics. CO 3155 shall be *0.25 to *2.40 VRMS. . . .-Jl 

Push.and held the.Optica Control Stick toits upper limtfc.'t && ar kx. • ^ " 

•Approximately 2 seconds later press the MARK pushbutton. Approximately 5 
eeoonds after the first MARK, again press die MARK pushbutton, release the con¬ 
trol etiek and verify that the KEY RELEASE lamp is lighted. Press the KEY 
R E L E A SE and immediately record the display in R2 and R3 within 2 seconds 
(before display changes). The data displayed is in the following form: 

a. R2 ■ ±XX.XXX (Trunnion LOS angle in deg) 

b. R3-+XXX.XX (Time in seconds) 

After the display has changed, again record the values of R2 and K3. 

Perform the following calculations: 

(A trunnion angle) 

(A time) 


The Trunnion Slew Rate shall be 1.0±0.2 deg/sec. 


a. Difference between R2 displays ■_•__ 

b. Difference between R3 displays ■_*_ 

A trunnion angle . , 

-A time *- degree 


a. Difference between R1 displays ■ 

b. Difference between R3 displays * 

A shaft angle : , , 

°- - Alim. ' "-•-**/«* 
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6.2.13.14 


6.2.13.15 


6.2.13.16 


6.2.13.17 


6.2.13.18 
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SHAFT SLEW RATE - MED SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to wtthln +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to MAN. 
Monitor MARK Command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. 

NOTE: Read and understand 6.2.13.15 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

Record the SXT SHAFT MTR control winding (CO $145) signal on 

the CRT while slewing the.cptics. CG 3145 shall be +0.50 to +4.0 i \ ~ 

VRMS. Push and hold the Optics Control Stick to <• vii. 

its right limit. Approximately 2 seconds later press the MARK pushbutton. 
Approximately 5 seconds after the first MARK, again press the MARK push¬ 
button, release control stick, and verify that the KEY RELEASE lamp is lighted. 
Press the KEY RELEASE and immediately record the display in Rl and R3 
within 2 seconds (before display changes). The data displayed is in the follow¬ 
ing form: ^ 

a. Rl » AXXX. XX (Shaft angles in deg) 

b. R3-+XXX. XX (Time in seconds) 

After the display has changed, again record the values of Rl and R3. 

Perform the following calculations: 

(A shaft angle) 

(A time) 


TRUNNION SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF, 
Set the OPTICS SPEED switch to LO. Monitor MARK command by entering the 
VERB 06 NOUN 56 in K-148. Press the ENTER pushbutton. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Approximately 5 seconds after the 
first MARK, again press the MARK pushbutton, release the control stick, and 
verify that the KEY RELEASE lamp is lighted. Press the KEY RELEASE and 
immediately record the display in R2 and R3 within 2 sec (before display 
changes). The data displayed is in the following form: 


a. Difference between Rl displays =* _•_ 

b. Difference between R3 displays *=_._ 

A shaft angle 

°- _ A time 

The Shaft Slew Rate shall be 2.0±0.4 deg/sec. 
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6.2.13.19 


6.2.13.20 


6.2.13.21 


6.2.13.22 


a. R2 ■ *XX.XXX (Trunnion LOS angle in deg) 

b. R3 - +XXX. XX (Time in seconds) 

After the display has changed, again record the values of R2 and R3. 

Perform the following calculations: 

a. Difference between R2 displays ■_• (A trunnion angle) 

b. Difference between R3 displays - *~™~(A time) 

A trunnion angle 

C ’ A time *-•—*6/860. 

The Trunnion Slew Rate shall be 0.10*0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 
Monitor MARK command by entering VERB 06 NOUN 56 in K-148. Press the 
ENTER pushbutton. \ 

NOTE: Read and understand 6.2.13.21 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


Push and hold the Optics Control Stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. 

Approximately 5 seconds after the first MARK, again press the MARK 
pushbutton, release the control stick, and verify that the KEY RELEASE 
lamp is lighted. Press the KEY RELEASE and immediately record the 
display in R1 and R3 within 2 sec (before display changes). The data 
displayed is in the following form: 

a. R1 - iXXX.XX (Shaft angle in deg) 

b. R3 - +XXX. XX (Time in seconds) 

After the display has changed, again record the values of R1 and R3. 
Perform the following calculations: 


a. Difference between R1 displays 

b. Difference between R3 displays 
A shaft anale 

°- A time-deg/sec 


(A shaft angle) 
(A time) 


The Shaft Slew Rate shall be 0.20*0.04 deg/sec. 
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8.2.13.23 


6.2.13.24 


6.2.13.25 


6.2.13.26 
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OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

On K-148, enter VERB 06 NOUN 56 ENTER. Using the OPTICS CONTROL 
STICK and a convenient CONTROLLER SPEED switch setting, carefully slew 
the SXT Trunnion to within 45 degrees of zero as indicated by the TPAC 
(Telescope Trunnion slaved to SXT). Set the OPTICS ZERO switch to ZERO. 
Wait 15 seconds. Set the OPTICS ZERO switch to OFF. 

Press ami release MARK pushbutton. Approximately 60 seconds after the 
first MARK, again press and release MARK pushbutton. Verify KEY RELEASE 
is flashing. Press KEY RELEASE pushbutton and record data in Ri, R2 and 
R3 within 2 seconds. When DSKY display changes, again record Rl, R2 and 
R3. The data display is in the following form: 

a. Rl * sfcXXX. XX (Shaft Angle in Degrees) 

b. R2 * ±XX. XXX (Trunnion Angle in Degrees) 
e. R3 * 4XXX. XX (Time in Seconds) 

Perform the following calculations (first display minus second display): 


a. * Difference between Rl displays -_ (A shaft angle) 

b. Difference between R2 displays =*_(A trunnion angles) 

c. Difference between R3 displays =_(A time) 


d. *_- - deg/sec (shaft drift rate) 

shall be less than 0.0333 deg/sec. 

A trunnion ancle . . .. . _ 

•. ^ tlme - a ' ■_deg/sec (trunnion drift rate) 

shall be less than 0.0167 deg/sec. 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OFF. 
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6.2.14 

6.2.14.1 


6.2.14.2 


Stabilization Loop Step Response Test 

Proceed with this test if the Operate Power On Test of 6.2.3 has been per¬ 
formed and system operation has not been interrupted. If system operation 
has been interrupted, perform the Turn On Procedure of 6.2.5.2 before 
proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model Not C14-200, is 
installed and connected. * 


6.2.14.3 


6.2.14.4 
6.2.14.4.1 


6.2.14.4.2 


6.2.14.4.3 


Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbal Response Test 

Enter code 2032000000 in C-START Module 4A1-A5-C156. Press die XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

Enter 400000 into K148 three times. Press ENTER after each entry. Wait 
30 seconds. \ 


6.2.14.4.4 


Enter VERB 42 into K148. Press ENTER. 


6.2.14.4.5 


Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
90 seconds. 


6.2.14.4.6 


Deleted.’V into HI 54. Verify arid execute to apply +28 VDC ACE ENABLE to 
tf".e if 2 > A AM. . . 


6.2.14.4.7 


6.2.14.4.8 


Enter 1000 into R155. Verify and execute to enter a DC step into the IG 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on theLEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 


6.2.14.4.9 Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 

Insure that no other (Unction switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the IG Stabilization Loop. The bottom part of switch shall be extinguished. 


6.2.14.4.10 After the transient has died out, stop the analog recorder. Record the loop 

response time by measuring the time interval between removing the step input 
and the settling of the error signal to a value equal to ±5 percent of the original 
step amplitude. . In addition, record the total number of overshoots. - 
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2.14.4.10'. 1 The Inner glmbal stabilization loop response time shall be less t h « n 
0.1 second. 

2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals shall 
be three. 

2.14.5 Middle Glmbal Response Test 

2.14.5.1 Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

2.14.6.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

2.14.5.3 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

2.14.5.4 Enter VERB 42 into K148. Press ENTER. 

2.14.5.5 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90 seconds. 

2.14.5.6 Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. * 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 

2.14.5.7 Press XEQ/SEAL pushbutton on 4A2^A6-R155 to enter a DC step into the 
MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die within 15 seconds, 
remove the IMU OPERATE power by setting the G/N POWER IMU switch on the 
LEB Lighting Control Panel to OFF. 

2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

2.14.5.9 Enter 0000 into 4A2-A6-R155. The top part of the switch shall be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. Start 
analog recorder. Press XEQ/SEAL pushbutton to remove the step input to the 
MG stabilization loop. 

2.14.5.10 After the transients have died out, stop the analog recorder. Record the stab 

. loop response time by measuring the time interval between removing the step ' 
input and the settling of the error signals to a value equal to ±5 percent of the 
original step amplitude. In addition, record the total number of overshoots. 

!• 14.5.10.1 The middle glmbal stabilization loop response time shall be less than 0.1 
second. 


. 14.5.10.2 The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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6.2.14.6 Outer Gimbal Response Test 

6.2.14.6. i Enter code 2026000000 in C-START Module 4A1-A5-C156. Press XEQ/SEAL 
Pushbutton to call up CG 2177 OGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.6.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.6.3 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. . 

6.2.14.6.4 Enter VERB 42 into K148. Press ENTER pushbutton. . 

6.2.14.6.5 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 90 seconds. 

6.2.14.6.6 Enter 0010 into 4A2-A6-R155. The top half of the switch shall be illuminated. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 

6.2.14.6.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
OG Stabilization Loops. 

NOTE: ff the transient caused by the step input does not die out within 15 
seconds, remove the IMU OPERATE power by setting the G/N POWER IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.14.6.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.6.9 Enter 0000 into 4A2-A6-R155. The top half of the switch shall be extinguished. 

' Insure that no other function switches on 4A2-A6-155 are illuminated. Start 

analog recorder. Press the XEQ/SEAL pushbutton to remove the step input 
to the OG Stabilization Loop. 

6.2.14.6.10 After the transients have died out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step input and the settling of the error signal to a value equal to +5 percent of 
the original step amplitude. In addition, record the total number of overshoots. 

6.2.14.6.10.1 The outer gimbal stabilization loop response time shall be less than 0.1 second. 

6.2.14.6.10.2 The maximum number of overshoots on the OGA Servo Error Signals shall 
be five. 

6.2.14.7 Enter VERB 40 NOUN 20 into K148. Press the ENTER pushbutton. 

6.2.14.7.1 Enter VERB 41 NOUN 20 into K148. Press the ENTER pushbutton. 
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If the values displayed in R1 and R2 are correct, proceed with test, if not 
perform the following sequence: 

a. To correct RI, on the K-start enter VERB 21, press ENTER pushbutton, 
*xxx. xx, press ENTER (Axxx. xx is correct nav. base artmath). 

b. To correct R2, on the K-start enter VERB 22, press ENTER pushbutton, 
±xx. xxx, press ENTER (obtain correct site latitude from Table I).. 

Verify values in Rl and R2 are correct. ‘ 


NAA +33.921 

MSC +29.556 

MILA +28.516 

On K-148 enter the following sequence :\ 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00001 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
t through 6.2.15.8. 

In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+X IRIG Scale Factor error in part per 
million. Position+00001). 


On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00002 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.10. 

In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+¥ IRIG Scale Factor error in parts per 
million Position +00002). ' . . 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

+00003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.12. 
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In approximately 160 seconds VERB 06 NOUN 66 shall flash. Read and record 
from CRT DSKY Row 1 (-Z IRIG Scale Factor error in parts per million, 
position +00003). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.7 and 6.2.15.14. 

In approximately 160 seconds, VERB 05 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-X IRIG Scale Factor error in parts per 
million, Position -00001). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00002 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM lamp is ON, enter VERB 36 ENTR and repeat steps 6.2.15. 4 
through 6.2.15.7 and 6.2.15.16. 

In approximately 160 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-Y IRIG Scale Factor error in parts per 
million. Position -00002). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or PROG 
ALARM is ON, enter VERB 36 ENTR and repeat steps, 6.2.15.4 
through 6.2.15.7 and 6.2.15.18. 

In approximately 160 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (+ Z IRIG Scale Factor error in parts per 
million. Position-00003). 

Repeat steps 6.2.15.8 through 6.. 2.15.19 twice to obtain second and third 
set of data. 

Terminate this test by entering in K-148: VERB 34 ENTR 


The average of the three readings of Scale Factor Error for each of the 
6 positions shall be 0+1750 PPM. 
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6.2.16.3 


6.2.16.5 


IMU Performance Test 

Perform Blaster Initialization 6.2.5.3 before proceeding. 

Enter VERB 01 NOUN 10 Into K148. Press the ENTER pushbutton. Enter 
00003 Into K148. Press the ENTER pushbutton. Record R1 - AAAAA and the 
time of day. 

Enter VERB 21 NOUN 02 Into K148. Press the ENTER pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA Into K148. Press ENTER. 

Enter VERB 06 NOUN 02 Into K148. Press ENTER. Enter 01300 Into K148. 
Press ENTER. Record R1 ■ BBBBB. 

Perform the following calculations: 


6.2.16.6 


3600 —“ CCCC.C (hrs. In high order scaler channel 3) 

b. 23.3 - CCC. C ■ DDDDD Hrs. 

o. Add DDDDD to time of day recorded In step 1. 

Do Not enter any of the PIPA scale factor tests within -0.2 hours of the time of . 
day calculated in step 6,2.16.5c. This is the time at which the high order scaler, 
channel 3, will overflow. If a PIPA scale factor test Is being performed at this 
time, unacceptable test results will occur. 

Verify that the IB1U Operate Power has been applied for at least one hour. 

Test Initiation. 


6. 2.16.7.1 Enter the following Into K148. 

a. VERB 01 NOUN 01, ENTER 
* b. 00362, ENTER 

Record R1 * XXXXY 

6.2.16.7.2 Enter the following Into K148 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY 1 , ENTER where Y* Is determined by Table XV and XXXX Is that 
recorded in 6.2.16.7.1. 

__ TABLE XV 

: Y {from 6. 2,16.7.1) 1 Q 1 2 3 4 5 6 7 

_ Y* 1 2 I 3 1 2 I 3 1 6 I 7 I 6 1 7 

6.2.16.7.3 Enter VERB 57 Into K148. Press the ENTER pushbutton. 

6.2.16.7.4 Enter 00001 Into K148. Press the ENTER pushbutton. 

6.2.16.7.5 On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 
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If values for R1 and R2 are correct, proceed to next step. If values for HI 
and R2 are incorrect, enter the following sequence into K-148. 


VERB 24 ENTR 

± XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg) 
+XX.XXX ENTR (Correct site latitude from Table XX) 

Verify values in R1 and R2 are correct 

TABLE XX 


LOCATION 


LATITUDE 


NAA 

MSC 

MILA 


+33.921 
+29.556 
+28. 516 


6.2.16.7.7 On K-148 enter the following sequence: 

\ 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash 


6.2.16.7.8 On CRT, DSKY display, verify HI -+00900 (Time), R2 -+00000 (Test Index 
No.) and R3 -+00001 (Test Position). If values for Rl, R2 and R3 are correct, 
proceed to next step. If values for Rl, R2 and R3 are incorrect, enter the 
following sequence into K-148: 

VERB 25 ENTR 

* +00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.2.16.7.9 On K-148 enter the following sequence: 

VERB 33 ENTR 


6.2.16.7.10 In approximately 17 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 f+NBDY) Position +00001. 

6.2.16.7.11' On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.12 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT, 
record Rl and R2 (+X PIPAS) Position +00001. Row 1 is whole part. Row 2 
is fractional part, Units are cm/sec. 
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6.2.16.7.13 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.14 On CRT DSKY displays, verify R1 - +00900, R2 ■ +00000, and R3 « +00002. 

If values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are Incorrect, enter the following sequence 
Into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00002 ENTR (Test Position Entry) 

6.2.16.7.15 On K-148 enter the following sequence: 

VERB 33 ENTR 

\ 

6.2.16.7.16 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (+NBDZ) Position +00002. 

6.2.16.7.17 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.18 In approximately 90 secs. VERB 06 NOUN 66 shall flash. From the CRT, 

. record Rl and R2 (-X PIPAG) Position+00002. 

6.2.16.7.19 On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 

00407 ENTR 

77757 ENTR 

VERB 21 NOUN 01 ENTR 

00411 . ENTR 

00020 ENTR 

VERB 33 ENTR 

6.2.16.7.20 In approximately 67 minutes, VERB 06 NOUN 66 shall flash. From the CRT 

DSKY display, record R2 (-NBDX + ADIAX) Pos +00002, Record CRT CDU 
gimbal angle indications and time. 

6.2.16.7.21 Chi K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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6.2.16.7.22 On CRT, DSKY display, verify HI * +00900, R2 * +00000, and R3 » +00003. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00003 ENTR (Test Position Entry) 

6.2.16.7.23 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.24 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (-NBDX) Position+00003. 

6.2.16.7.25 On K-148 enter the following sequence: 

\ 

VERB 33 ENTR \ 

6.2.16.7.26 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT - 
DSKY display, record Rl and R2 (+Z PIPAG) Position +00003. 

6.2; 16.7.27 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

6.2.16.7.28 On the CRT, DSKY display verify Rl « +00900, R2 ■ 00000, and R3 » +00004. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00004 ENTR (Test Position Entry) 


6.2.16.7.29- 


6.2.16.7.30 


6.2.16.7.31 


On K-148 enter the following sequence: 

VERB 33 ENTR 

In approximately 17 minutes, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (+NBDY +ADSRAY) Position +00004. 

On K-148 enter the following sequence: 

VERB 33 ENTR 
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6.2.16.7.32 In approximately 90 seca, VERB 06 NOUN 66 shall flash. From the CRT 
> ‘ DSKY display record R1 and R2 (-Z PIPAG) Position +00004. 

6.2.16.7.33 On K-148 enter the following sequence: 

VERB 21 NOUN 01 ENTR 
00405 ENTR 

00020 ENTR * 

VERB 21 NOUN 01 ENTR , 

00407 ENTR 

77757 ENTR 

VERB 33 ENTR 

6.2.16.7.34 In approximately 67 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R2 (+NBDZ + A DIAZ) Position +00004. Record CRT . 

CDU glmbal angle indications and time. 

6.2.16.7. 35 On K-148 enter the following sequence: 

VERB 34 ENTR \ 

VERB 06 NOUN 66 shall flash 

6.2.16.7.36 From the CRT DSKY display, verify R1 ■ +00900, R2 * +00000 and R3 ■ +00005. 

* . If values for Rl, R2 and R3 are correct, proceed to next step. If values for 

Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00005 ENTR (Test Position Entry) 

6.2.16.7.37 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.38 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

The PROG alarm lamp shall extinguish. 

6.2.16.7.39 In approximately 90 secs, VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record Rl and R2 (fY PIPAG) Position +00005. 

6.2.16.7.40 On K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 
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.50 On the CRT DSKY display, verify R1 * +00900, R2 * +00000, and R3 * +00008. 
.51 On K-148 enter the following sequence: 

VERB 33 ENTR 

. 52 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 Q. 707 (NBDZfNBDY) +0.5 (ADIAZ-ADIAY) 

+0.5 (ADSRAY + ADSRAZj] Position+00008. 

.53 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

.54 On the CRT DSKY display, verify R1 ■ +00900, R2 * +00000, and R3 * +00009. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00009 ENTR (Test Position Entry) 

.55 On K-148 enter the following sequence: 

VERB 33 ENTR 

. 56 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display, record R2 (-NBDZ +. 707 ADSRAZ) Position +00009. 

.57 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 66 shall flash 

.58 On the CRT DSKY display, verify Rl - +00900, R2 - +00000, and R3 - +00010. 

If values for Rl, R2, and R3 are correct, proceed to next step. If values for’ 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 


VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 
+00000 ENTR (Test Index Number) 
+00010 ENTR (Test Position Entry) 
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6. 2.16.7.59 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.60 In approximately 17 minutes VERB 06 NOUN 66 shall flash. From the CRT 
DSKY display record R2 Q 707 (NBDY-NBDX) + . 5 (ADIAY-ADIAX) +. 5 
ADSRA X] Position +00010. 

6.2.16.7.61 Terminate this test by entering in K-148 the following:, 

VERB 36 ENTR 

6.2.16.7.62 (hi K-148 enter the following sequence: 

VERB 41 NOUN 20 ENTR 
+00000 
+00000 
+00000 

6.2.16.9 Deleted. 


ENTR 

ENTR 

ENTR 
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6.2.16.10.1 Measured Values 



Line 

Position No. 

Step No. 

Parameter 

Recorded Value 

6.2.16.10.1.1 

1 

+00001 

6. 2.16.7.10 

+NBDY 

R2 


6.2.16.10.1.2 

2 

+00001 

. 6.2.16.7.12 

+XPIPAG 

R1 , 

. R2 

6.2.16.10.1.3 

3 

+00002 

6. 2.16.7.16 

+NBDZ 

R2 


6.2.16.10.1.4 

4 

+00002 

6.2.16.7.18 

-X PIP AG 

R1 , 

, R2 

6.2.16.10.1.5 

5 

+00002 

6.2.16.7.20 

-NBDX+ 

ADIAX 

R2 


6.2.16.10.1.6 

6 

+00003 ' 

6.2.16. 7.24 

-NBDX 

R2 


6.2.16.10.1.7 

7 

+00003 

6.2.16. 7.26 

+ZPIPAG 

R1 . 

R2 

6.2.16.10.1.8 

8 

+00004 

6. 2.16. 7.30 

+NBDY+ 
ADSRAY 

R2 


6.2.16.10.1.9 

9 

| +00004 

6.2. lk. 7.32 

-ZPIPAG 

R1 . 

R2 

6.2.16.10.1.10 

10 

I +00004 

6.2.16.7.34 

+NBDZ+ 
ADIAZ 

R2 


6.2.16.10.1.11 

11 

+00005 

6.2.16.7.39 

+YPIPAG 

R1 . 

R2 

6.2.16.10.1.12 . 

12 * 

+00006 

6.2.16.7.44 

-YPIPAG 

R1 . 

R2 

6.2.16.10.1.13 

13 

+00007 

6. 2.16.7.48 

-NBDX + 

. 707ADSRAX 

R2 


6.2.16.10.1.14 

14 

+00008 

6.2.16. 7.52 

. 707 (-NBDZ- 


R2 


NBDY) + . 5 (ADIAZ-ADIAY) 
+. 5 (ADSRAY + ADSRAZ) 


6.2.16.10.1.15 

15 

+00009 

6. 2.16. 7. 56 

-NBDZ + 

.707ADSRAZ 

6.2.16.10.1.16 

16 

+00010 

6. 2.16. 7.60 

. 707 (NBDY - 


NBDX) + . 6 (ADIAY - 
ADIAX) + . 5 ADSRAX 
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ADDENDUM IV 

SCOPE: The following changes are required to make ND1002326 applicable as G&N 
System technical support documentation for systems which have the BEST ART MONITOR 
package, P/N 2898989. 

Change 1: Add the following paragraphs after Paragraph 5.13.4: 

5.13.5 Whenever an unexplained RESTART occurs perform the 

following steps on K-148: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Record the value of Rl. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

5.13.5.1 The contents of Rl should be interpreted as follows: . 


Channel 77 
Code (Octal) 

Alarm Source 

001 

• \ ** * Parity Fail (F Memory) 

\ *♦ * Parity Fail (E Memory) 

003 

- 004 

' ♦♦ TC Trap 

010 

♦♦ Rupt Lock 

020 

♦♦ Nightwatchman 


I , 040 . ♦♦♦ Voltage Fail 

. . ' 100 Counter Fail 

V j 200 Scaler Fail 

I 400 Scaler Double Frequency 

Alarm 

♦Note: Parity Fail will occur either in E or F Memory, but not in 
combination • 

♦♦Note: Depending on when the various alarms occur, a Counter Fail 
alarm may also occur and bit 7 will therefore be set also. 

♦♦♦Note; Other alarms will probably occur before the Voltage Fail Alarm 
occurs, in which case the contents of Channel 77 will contain the 
octal sum of all the alarms but it will contain the Voltage Fail Code. 

Change 2: Add the following step after Paragraph 6.2.1.4.1: 

6.2.1.4.1.1 Enter the following into the K-START: 

VERB 21 NOUN 10 ENTR 
00077 , ENTR 

00000 ENTR 

Change 3: Add the following step after Paragraph 6.2.5.2.3; 

6. 2.5.2.3.1 Enter the following into the K-START: 


VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 
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Change 4: Add the following paragraph in the proper sequence: - 

6.2.2.6.1.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify Rl « 00001 or R1 - 001C1. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Change 5: Add the following paragraph after Paragraph 6.2.2.7.1: 

6.2.2.7.1.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify Rl - 00010 or Rl ■ 00110. 

VERB 21 NOUN 10 ENTR 
J 00077 ENTR 

j 00000 ENTR 

Change 6: Add the following paragraph after Paragraph 6.2.2.7.4: 

6.2.2.7.4.1: Enter the following into the K-START: 

; VERB 01 NOUN 10 ENTR 

J 00077 ENTR 

Verify Rl * 00010 or Rl ■ 00110. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 


Change 7: Add the following paragraph after Paragraph 6.2.2.8.1: 

6.2* 2.8.1.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify Rl * 00004 or Rl « 00104. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 . ENTR 
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Change 8: 


Change 9: 


• Change 10: 


Change 11: 


Change 12: 
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Add the following step after Paragraph 6.2.2.8.4: 

6.2.2.8.4.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify R1 ■ 00004 or R1 - 00104. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add the following step after Paragraph 6.2.2.9.1: 

6.2.2.9.1.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify R1 ■ 00020 or R1 « 00120. 

VERB 21 NOUN 10 ENTR 
| 0007? ENTR 

| 00000 ENTR 

Add the following step after Paragraph 6.2.19.10: 

6.2.19.10.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify bit 6 of R1 display is ON, other bits 
may also be ON. 

Add the following step after Paragraph 6.2.19.11: 

6.2.19.11.1 Insert into K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Add the following step after Paragraph 6. 2.19.17.1: 

6.2.19.17.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify bit 6 of the R1 display is ON, other 
bits may be ON. 
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Change 13: Add the following step after Paragraph 6.2.19.18: 

6.2.19.18.1 Insert the following into K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Change 14: Add the following paragraph after Paragraph 6.2.19.24: 

6.2.19.24.1 Enter the following into the K-START . 

VERB 01 NOUN 10 ENTR 

00077 ENTR 

Verify bit 6 erf R1 is ON, other bits may 

also be ON. 

Change 15: Add the following step after Paragraph 6.2.19.25: 

6.2.19.25.1 Insert the following into K-148: 

j VERB 21 NOUN 10 ENTR 

I 00077 ENTR 

00000 ENTR 

Change 16: Add the following step after Paragraph 6. 2.19.31: 

6.2.19.31.1 Enter the following into the K-START: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

• Verify bit 6 of the R1 display is ON, other 
bits may also be ON. 

Change 17: Add the following step after Paragraph 6.2.19.33: 

6.2.19.33.1 Insert the following into K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Change i8: Add the following step after Paragraph 6. 2.2.10.10. 

6.2.2.10.10.1 Enter the following on K-148 if the RESTART 
lamp lights in the previous step. 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 
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6.1.1.5 A warmup period of 1 hour with OPERATE power applied shall be required • 

prior to performing any test in which gyro and accelerometer parameters 
are measured, and 15 minutes warmup prior to any test in which precision 
amplitude and frequency power supply checks are made. * 

6.1.1.6 The following Command Module switches shall be in the position shown unless 
specifically directed otherwise in a procedural function. 

a. UP TLM switches on the LEB G&N Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICLE — GUIDANCE switch on MDC Panel 2 shall be 
set to IU. 

c. The SC CDNT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The A V CG switch on MDC Panel 1 shall be set to CSM. 

f. The LIGHTS-INTEGRAL control on the LEB Lighting Control Panel 
and the Left Hand Circuit Breaker panel shall be set to the minimum 
brightness - OFF position. 

6.1.1.7 The 28 VDC input power requirements to the G&N System shall be met using 

the following: ^ 

Single Bus (CC 0206 or CC 0207): Min 27.0 VDC 

Max 33.1 VDC 

Dual Bus (CC 0206 or CC 0207): Min 26.8 VDC 

Max 32. 9 VDC 

NOTE: The limits for dual bus operation apply to either bus. 

6.1.2 The following optical reference alignment requirements shall be demonstrated. 

6.1.2.1 G&N Installation Qualification Fixture. 

6.1.2.1.1 The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be located approxi¬ 
mately 40 degrees (CW when viewed from above) from the SCZ axis measured in 

a horizontal plane. At this position, the Optical Reference shall be capable of 
being viewed through the SXT ST LOS. 

6.1.2.1.2 The SXT Optical Reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

6.1.2.1.3 The SXT Optical Reference No. 2 LOS shall be located approximately 80 degrees 
from the SXT Optical Reference No. 1 (40 degrees from S/C Z axis) measured in 
a horizontal plane. At this position, the Optical Reference shall be capable of 
being viewed through the SXT STAR LOS. 
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6.2 Test Procedures 

6.2.1 Application of Standby Power to G&N System 

6.2.1.1 Verify that spacecraft power checks, to include polarity and magnitude on 
Spacecraft Power Connector, have been made as specified in 6.1.3. 

6.2.1.2 All power and control switches on the G&N Indicator Control Panel shall be 
placed in the OFF or neutral position. 

6.2.1.3 The Inertial Component Temperature Controller (ICTC) shall be supplying 
inertial component heater power to the G&N System through the PSA, Connector 
No. 45J2. 

6. 2.1.4 Computer Power On 

6. 2.1.4.1 Set G&N COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). \ 

NOTE: Restart Lamp may illuminate, if it does, disregard and press 
RSET on the DSKY. 

6. 2.1.4.2 Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit Breaker Panel 
to ON (breakers pushed in), and position Q/N POWER switch to AC1. 

6.2.1.4.3 Set the computer numerical display lights to the minimum acceptable brightness 
by rotating the BRIGHTNESS Controls on the MDC and LEB Lighting Control 
Panels. 

6. 2.1.4.4 The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28,0*3 VDC. Verify 
CRT indication. On the G&N Indicator Control Panel verify PGNS light is ON. 

6.2.1.4.4.1 Enter the following into K-148: 


VERB 21 NOUN 01 

ENTR 

03700 

ENTR 

33663 

ENTR 

NOUN 15 

ENTR 

55426 

ENTR ENTR 

04064 

ENTR ENTR 

15374 

ENTR 

VERB 25 NOUN 26 

ENTR 

20000 

ENTR 

01700 

ENTR 

12007 

ENTR 

VERB 30 

ENTR 


On the DSKY verify TEMP light is ON. 
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I 1 TI T 


PAGE 


6.2.1.5 

6.2.1.5.1 

6.2.1.5.2 

6.2.1.5.3 


6.2.1.5.4 

6.2.1.5.5 

6.2.1.5.6 

6.2.1.5.7 


IMU HTR Heater Power On 

Enter the IMU Standby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illuminated (CG 1513). On DSKY verify TEMP light is extinguished. On the 
G&N Indicator Control Panel verify PGNS light is extinguished. 

Record the value of the following signals displayed on the CRT. 


Signal 

a. CG 1331 28V 3200 CPS 
POWER SUPPLY FEEDBACK 

b. CG 1510 + 28 VDC 
STANDBY POWER 


\ 


Requirement 
28.6*0.6 VRMS 
28.0 (4=3) VDC 


30 minutes after entering the IMU Standby Mode start recording PIPA TEMP 
•very 5 minutes until the PUPA temperature is stabilized. The PIPA tempera¬ 
ture shall be considered stabilized when the temperature change is not more 
than 0.1 deg for 30 minutest Record the PIPA Standby Mode stabilized tem¬ 
perature. The recorded temperature shall be 130.5£1.5 degrees. 

Deleted 

On the Event Recorder, verify that the IMU HEATER Current discrete 
(CG 2302) is ON and that the IMU BLOWER Current discrete (CG 2303) is 
OFF over the PIPA Standby Temperature stabilization period (occasionally 
discretes may cycle.) 

With the eyepiece in die Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LEW #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ambient and eyepiece surface temperatures and verify that the eyepiece 
surface temperature is above the ambient temperature fay at least 5*F - 

but not more than 30*F. 
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6.2.3.1.4 Set up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mm/sec): 

a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output Sin 

f. CG 2142 MG IX Resolver Output Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the G 6 N System has been 
operating in the STANDBY MODE (power configuration as defined in 
6.2.3.1) for a minimum period of 2 hours. Exceptions to this require¬ 
ment are noted in 6.2.5.2.9. 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove 
IMU operate power immediately by placing the G/N POWER-IMU switch 
on the LEB Lighting Control Panel to OFF. 

6.2.3.1.6 Perform the following sequence: 

a. Turn on the IMU MN A and MN B circuit breakers on the Right 
Hand Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

c. Place G/N Power - IMU switch on the LEB Lighting Control Panel 
to IMU (switch toggle up). 

6.2.3.1.6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +28.0*3 vdc(CG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and that a null 
is achieved within 10 seconds of power application in 6.2.3.1.5 cm the 
following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG IX Resolver Output Sin 

<u Deleted. ^, TSCt;' +:.-t^ +5 iUs*s 

;i;.-ati 

d. On the CRT* verify the absence of the +120 VDC -PIPA supply (©G1040) 

,v- . for a period of 90*10 seconds following power application in 6.2.3.1. 5. 

After approximately 100 seconds, the voltage shall read +120*6 VDC, 

v-M&'.j;.. sli.dl re:.d V^.G. 


period r: jKV-H so- ui.v;>Lo\\r pplua aCl li <— r > 
•’ '.It' 1 **£tri*-: v'Atruzc r-i- 'll r^./j 4iP-MC V:)J. 
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6.2.4.10 


6.2.4.12 


REVISION LETTER 


Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breaker Panel and LEB: 

a. G/N POWER-OPI1CS to OFF 

b. OPTICS MN B to ON (pushed in) and OPTICS MN A to OFF (pulled out). 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF feulled out). 

e. IMU HTR MNA to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed in) and COMPUTER MN A to OFF 
(pulled out). 

h. On GNIC panel, set OPTICS ZERO to OFF. 

Verify that the +28 VDC CMC OPERATE output voltage is +28.6+3 VDC 
(CG 1520). 

Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that die +28 VDC IMU STANDBY output voltage 
is +28.6+3 VDC (CG 1500). 

Wait until 15 minutes have elapsed since setting G/N POWER - IMU to 
OFF in 6.2.4.9. c then set the G/N POWER - IMU to IMU. Verify that 
the +28 VDC IMU OPERATE output Voltage is +28.0+3 VDC. (CG 1500). 


6.2.4.13 Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.0+3 VDC (CG 1530). 

6.2. 4.13.1 Drive optics in trunnion to Ibss than 5degrees. Set OPTICS ZERO to ZERO. 

6. 2. 4.14 Repeat 6: 2\ 4:6 through 6.2.4.8.* 

6.2.4.15 Set the following circuit breakers to the position indicated: 

a. Set die COMPUTER MN A to ON (pushed in). 

b. Set the IMU HTR MNA to ON (pushed in). 

c. Set the IMU MNA to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

6.2.4.16 Miscellaneous Checks - Hie following miscellaneous signals are required 
to supply data for system evaluation in the event of failure, or for trend 
analysis of system performance. Record the values displayed on the CRT 
for the following signals. 


CG 4300 CMC Temperature 

CG 6020 PIPA Calibration Module Temperature 

CG 6021 IMU 800 CPS 5% Temperature 
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Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is +28.0 ±3 VDC 
(CG 1500). 

b. On the meter modules verify that oscillations are not sustained 
and that a null is achieved within 10 seconds of power applica¬ 
tion on the following measurements: * 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 
CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the +120 VDC PIPA Supply 

(CG 1040) for a period of 90+10 seconds following power applica¬ 
tion. After approximately 100 seconds, the voltage shall read 
+120 ±6 VDC. \ 


6.2.5.2.11 


Verify that the PROGRAM ALARM lamp on the DSKY’s does not light 
with VERB 05 NOUN 31 and Rl - 00213 displayed. 


6.2.5.2.12 


Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER 
pushbutton. 


6.2.5.2.13 Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER 

pushbutton to advance the System to the Coarse Align mode. The 
VERB-NOUN display on the CRT shall flash and indicate 21-22. 


6.2. S. 2.14 


Enter and verify +00000 into K148 three times, pressing the ENTER 
pushbutton on the K-START after each entry. 


6.2.5.2.15 Set the G&N OPTICS MN A and MN B circuit breakers on the Right 
Hand circuit breaker panel to the ON position (breaker pushed in). 
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6.2.5.2.16 Verify that the CRT indications of the signals in Table VI are not flashing. 


Table VI. Secondary Power Supply Voltages 
Measurement Number Signal 


1 CG 1040 

2 CG 1051 

3 CG 1052 

4 CG 1070 

5 CG 1100 

6 CG 1020 

7 CG 1030 

8 CG 1201 

9 CG 1202 

10 CG 1203 

11 CG 1331 

12 CG 1110 

13 CG 2300 


+120 VDC PIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
+4 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pet 0 ph 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 CPS 5 pet ph B 

3.2 KC 28V SUPPLY 
2.5 VDC TM BIAS 
\ PIPA TEMPERATURE 
_ a - : v : yyu .thu; 


6.2.5.2.17 Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 

6.2.5.2.18 Perform 6.2.6 G&N Operational Test. 

6.2.5.3 Master Initialization 

6.2.5.3.1 Set/Verify the following Circuit Breakers to ON. 

a. G&N COMPUTER MN A & MN B 

b. G&N POWER AC1 & AC2 

C. G&N IMU HTR MNA & MNB 

NOTE: If IMU OPERATE POWER is not ON, refer to paragraph 6.2.5.2.9. 
d. G&N IMU MNA & MNB 

6.2.5.3.2 Verify/Record the following measurements: 

a. PIPA Temperature (CG 2300) 130+1.5°F. 

b. +28 VDC CMC OPERATE BUS (CG 1520) 28.0+3 VDC. 

NOTE: If the GIMBAL LOCK light on the DSKY is lit, proceed to paragraph 

6 . 2 . 5 . 3 . 5 . 


6.2.5.3.3 Enter VERB 36, ENTER into K148. 

6.2.5.3.4 Enter VERB 40 NOUN 20, ENTER into K148. 
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6.2.12 


6.2.12.1 


6.2.12.2 


6.2.12.3 


Set! the OPTICS COUPLING switch on the G&N Panel to DIRECT. Using the 
OPTICS CONTROL STICK and a convenient CONTROLLER SPEED switch 
setting, carefully slew the SXT Trunnion to within +5 degrees of zero as indi¬ 
cated by the TPAC (Telescope Trunnion Slaved to SXT). Set the OPTICS ZERO 
switch to ZERO. • 

NOTE: If Optics testing will continue, set the G/N POWER OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

Optics Functional Test 

Proceed with this test if 6.2.3 Operate Power On Test, or 6.2.5.2, Turn-On 
Procedure has been performed and system operation has not been interrupted. 
If system operation has been interrupted perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

NOTE: This test requires the use of the G&N Installation Qualification Fixture 
A23-097 mounted on Optics Supporting Fixture A14-135. Insure that the quali¬ 
fication fixture has been properly aligned and that both Autosets are visible 
through the SXT StLOS before proceeding. Insure that lamp power is available 
to the qualification fixture and to the Portable Lamp Assembly. 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Set Tracker switch to OFF. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.0±3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

Enter the following sequence into the K-Start. 

a. VERB 41, NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Insure that Optics Control switches on the G&N Indicator Control Panel are 
set as follows: 

a. OPTICS ZERO to OFF 

b. OPTICS MODE to MAN 

c. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TEL TRUN to SLAVE to SXT 
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G&N Test PSAAM and/or SCA 


Signal 

Link 

Nomenclature 

Requirement Uncertainty % of 

Full Scale 

CG1020 

1 

+14 VDC CMC SUPPLY 

+14.0 + 0.4 VDC 

0% 

CG 1030 

1 

+4 VDC CMC SUPPLY 

+4.00 ± 0. 2 VDC 

0% 

CG 1040 

2 

+120 VDC PIPA SUPPLY 

+120+ 6.0 VDC 

1% 

CG 1051 

1 

+20 VDC PIPA SUPPLY 

+20. 0 ± 1.2 VDC 

0% 

CG 1052 

1 

-20 VDC PIPA SUPPLY 

-20 + 2 VDC 

0% 

CG 1070 

1 

+4 VDC CDU SUPPLY 

+4.0+ 0.2 VDC 

0% 

CG 1100 

1 

-28 VDC SUPPLY 

-27. 5 + 6.0 VDC 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

+2.50 + 0.06 VDC 

0% 

CG 1201 

2 

IMU28V.8KC 1%0* RMS 

28.00 + 0.56 VRMS 

1% 

CG 1202 

1 

IMU 28V . 8KC 5% -90* RMS 

28.0 + 1.4 VRMS 

0. 33% 

CG 1203 

1 

IMU 28V . 8KC 0* RMS 

28.0+ 2.1 VRMS 

0. 33% 

CG 1207 

1 

PH DIFF IMU 5% 0*, -90* 

-90 +10* 

2.3% . 

CG 1211 

1 

OPTX 28V . 8KC 1% 0* RMS 

28.00 + 0. 56 ^RMS 

0. 33% 

CG 1212 

1 

OPTX 28V . 8KC 5% -90* RMS 

28.00 + 1.48 ^ RMS 

0. 33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0* ±10» 

2.3% 

CG 1331 

2 

3.2 KC 28V SUPPLY 

28.6+ 0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3. 2 KC 28V/CMC SYNC 0* ± 10* 

2.3% 

CG 1500 

1 

+28 VDC IMU OPERATE BUS 

28.0 ±3 VDC 

0% 

CG 1510 

1 

+28 VDC IMU STANDBY BUS 

28.9 ±3 VDC 

0% 

CG 1520 

1 

+28 VDC CMC OPERATE BUS 

28.0 £ 3 VDC 

0% 

CG 1530 

1 

+28 VDC OPTX OPERATE BUS 

23.0 ± 3 VDC 

0% 

CG 2001 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

CG 2021 

2 

YPIPASGO/P 

5 VRMS max 

0.23% 

CG 2041 

2 

Z PIPA SG O/P ■>: 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0 + 1. 2 VRMS 

3. 6% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38 ± 1.84 VRMS at 45* 

2. 5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38 i 1.84 VRMS at 45* 

2. 5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0 + 60 mv RMS at null 

2.0% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during Fine 
Alignment Torquing 

0% 

CG 2138 

1 

MG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3. 6% 

CG 2142 

2 

MG IX RESOLVER O/P SIN * 

18.38 + 1.84 VRMS at 45* 

2.5% 

CG 2143 

2 

MG IX RESOLVER O/P COS 

18.38 ± 1.84 VRMS at 45° 

2. 5% 

CG 2147 

2 

MG SERVO ERROR IN PHASE 

0.0 + 60 mv RMS at null 

2.0% 

CG 2150 

1 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

Fine Align Torquing 

0% 

CG 2168 

1 

OG SERVO ERROR QUAD 

0.0 ± 1.2 VRMS 

3. 6% 

CG 2172 

2 

OG IX RESOLVER O/P SIN 

18.38 + 1.84 VRMS at 45* 

2. 5% 

CG 2173 

2 

OG IX RESOLVER O/P COS 

18.38 + 1.84 VRMS at 45* 

2. 5% 

CG 2177 

2 

OG SERVO ERROR IN PHASE 

0.0 + 60 mv RMS at null 

2.0% 

CG 2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 

Fine Align Torquing 

0% 

CG 1042 

1 

+120 VDC PIPA SUP NOISE RMS 

1.5 VRMS max 

0% 

CG 1053 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMS max 

0% 

CG 1071 

1 

+4 VDC CDU SUP NOISE RMS 

0.10 VRMS max 

0% 

CG 1501 

1 

+28V IMU OPERATE BUS NOISE RMS 1.0 VRMS max 

0% 

CG 1511 

1 

+28V IMU STANDBY BUS NOISE RMS 1.0 VRMS max 

0% 

CG 1521 

1 

+28V CMC OPERATE BUS NOISE RMS 2.0 VRMS max 

0% 

CG 1531 

1 

+28V OPTX OPERATE BUS NOISE RMS 2.0 VRMS max 

0% 




Signal Link Nomenclature 

CG 2219 * 1 PITCH ATT ERROR - CDU DAC O/P 

CG 2220 1 IG CDU FINE ERROR 

CG 2221 1 IG CDU COARSE ERROR 

CG 2249 1 YAW ATT ERROR-CDU DAC O/P 

CG 2250 1 MG CDU FINE ERROR 

CG 2251 1 MG CDU COARSE ERROR 

CG 2279 1 ROLL ATT ERROR-CDU DAC O/P 

CG 2280 1 OG CDU FINE ERROR 

CG 2281 1 OG CDU COARSE ERROR 

CG 2300 1 PIPA TEMPERATURE 

CG 3011 2 TRUNNION CDU FINE ERROR 

CG 3021 1 SHAFT CDU FINE ERROR 

CG 3117 1 SXT SHAFT SERVO ERROR IN PH 

CG 3118 1 SXT TRUNNION SERVO ERROR IN 

PHASE 

CG 3140 1 SXT SHAFT TACH O/P 

CG 3145 1 SXT SHAFT MTR CONTROL WINDING 

CG 3150 1 SXT TRUNNION TACH O/P 

CG 3155 1 SXT TRUNNION MTR CONTROL 

WINDING 

CG 3160 1 SCT SHAFT TACH O/P . 

CG 3170 1 SCT TRUNNION TACH O/P 

CG 3721 1 SHAFT CDU DAC O/P 

CG 3722 2 TRUNNION CDU DAC O/P 

CG 4300 2 CMC TEMP 

CG 6020 1 PIPA CAL MODULE TEMP 

CG 6021 1 IMU 800 cps 5% TEMP (PSA) 

CG 2301 1 IRIG TEMPERATURE 

CG 1021 1 +14V CMC SUPPLY NOISE RMS 

CG 1031 1 +4 CMC SUPPLY NOISE RMS 


PSAAM OUTPUT is the source of Link 1 signals. 
SCA OUTPUT is the source of link 2 signals. 


APOLLO G&N Specification 
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PSAAM and/or SCA 
Uncertainly % of 
Full Scale_ 


5.06 ± 0. 5 VRMS at 17* 0.67% 

0.0 ± 0.07 VRMS at null 0.29% 

0.0 ± 0.68 VRMS at null 0.29% 

5.06 ± 0. 5 VRMS at 17* 0. 67% 

0.0 ± 0.07 VRMS at null 0.29% 

0.0 0.68 VRMS at null 0. 29% 

5.06 ± 0. 5 VRMS at 17* 0.67% 

0.0 ± 0.07 VRMS 2 null 0. 29% 

0. 0 ±0. 68 VRMS 0.29% 

130.5 ± 1.5*F Operate Mode 2% 

0.0 ± 0.07 VRMS at null 1.0% 

0.0 ± 0.07 VRMS at null 0.29% 

2 VRMS max 1.1% 

2 VRMS max 1.1% 


3.3*1.3 VRMS at Hi Rate 
+0. 50 to +4.00 VRMS Med 
\ Rate 

3.3 ± 1.3 VRMS at Hi Rate 
+0. 25 to +2.00 VRMS Med 
Rate 

3.3 ± 1.3 VRMS at Hi Rate 
0.85 ± 0. 35 VRMS at Hi Rate 
10.12 ± 1.00 VRMS at 17* 

10.12 ± 1.00 VRMS at 17* 

87. 5± 42.5*F 
72. 5 ± 27.5*F 
'90 -t 30*F 

135 ± 2.5*F in Operate 
0.2 VRMS max 
0.2 VRMS max 


1 . 1 % 

1 . 1 % 

1 . 1 % 

1 . 1 % 

1 . 1 % 

1 . 1 % 

1 % 

1 % 
0 . 0 % 
0. 23% 
0.23% 
2 % 

0 % 

0 % 
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ADDENDUM IV 

SCOPE: The following changes are required to make ND1002325 applicable as G&N 
System technical support documentation for systems which have the RESTART MONITOR 
package, P/N 2898989. « 

Change 1: Add the following paragraphs after Paragraph 5.13.4: 

5.13.5 Whenever an unexplained RESTART or CMC Warning occurs, 

perform the following steps on K-148: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Record the value of Rl. ‘ 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

5.13.5.1 The contents of Rl should be interpreted as follows: 


Channel 77 

Code (Octal) 

Alarm Source 

001 

\ ** * Parity Fail (F Memory) 

003 

\ ♦♦ ♦ Parity Fail (E Memory) 

004 

♦♦ TC Trap 

010 

♦♦ Rupt Lock 

020 

♦♦ Nightwatchman 

040 • 

♦♦♦ Voltage Fail 

100 

Counter Fail 

200 

Scaler Fail 

400 

Scaler Double Frequency 


Alarm 


♦Note: Parity Fail will occur either in E or F Memory, but not in 
combination . 

♦♦Note: Depending on when the various alarms occur, a Counter Fail 
alarm may also occur and bit 7 will therefore be set also. 

♦♦♦Note; Other alarms will probably occur before the Voltage Fail Alarm 
occurs, in which case the contents of Channel 77 will contain the 
octal sum of all the alarms but it will contain the Voltage Fail Code. 

Change 2: Add the following step after Paragraph 6.2.1.4.1: 

6.2.1.4.1.1 Enter the following into the K-START: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Change 3: Add the following step after Paragraph 6.2.5.2.3: 

6.-2.5.2.3.1 Enter the following into the K-START: 


VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 
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INTRODUCTION 

The individual Spacecraft (SC) installed Guidance and Navigation (G&N) 
System to be checked out per this process specification shall consist 
of one each of the following major assemblies: 

Assembly Name NAA Drawing No. 

Equipment Install-Block I, Series 100 Vl6-724019 

Guidance & Navigation, LWR Equip. Bay 

Equip Install - Block I G&N Main V16-724006 

Display Console 

05ie G«N System herein shall be identified as a Block I, Series 100 GflN 
System. The computer. contains the SOLARUM 55 > programs in the core 
rope memory modules. 

SCOPE 

This specification outlines the checkout requirements for the G&N 
System installed in the Apollo Command Module, Spacecraft 017 at 
Kennedy Spacecraft Center, Florida. This specification also outlines the 
checkout requirements for the G&N System installed in the Apollo 
Command Module, Spacecraft 020 at Kennedy Spacecraft Center, Florida, 
as modified by Addendum 1 to this specification. 
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3. APPLICABLE DOCUMENT 


3.1 Documents required by this specification. 

3.1.1 When the requirements of this specification conflict with the drawing require¬ 
ments, the drawing requirements shall have precedence. 


ATP 1026000 

FTM 1026000 
ICD MH01-01220-216 

ICD MH01-01224-416 
ICD MH01-01225-416 
ICD MH01-01226-200 
ICD MH01-01227-216 
ICD MH01-01228-416 

ICD MH01-01236-200 
ICD MH01-01237-216 
ICD MH01-01249-416 
SID 63 517 

MA0201-0499 


Pre-installation Assembly Test Procedure 
for the Apollo Guidance and Navigation System 
P/N 1015000, Block I, Series 100 

Final Test Method for G&N System 

Interconn Diagram - AGC to AGC DSKY 
(Main Display Panel) 

Attitude Error Signals 

Total Attitude Signals 

Central Timing Equipment Sync. Pulse 

'G&N Electrical Input Power 

G&N Data Transmission to Operational 
PCM-Telemetry Equipment 

ACE Uplink/SC Digital Up-DATA Link AGC 

G&N Hold Attitude 


G&N Thermal Requirement 

Apollo Command Module/Service Module 
Measurement Requirements for SC 017 and 020 


ACE S/C Computer Subprograms 


MA 0308-0049 


Component Installation Procedure - 
Apollo Guidance Equipment S/C 017 
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MATERIAL AND EQUIPMENT 

S e thii l ^fn^i^ UlP ^ nt •? al i 4 be UBed t0 the requirement. 

8pec ^ ficatlon * If protection to personnel and equipment Is 

. 8,ww " fun,i,hed part, > ****** to 
Ite* Quantity Description 

1 1 Cany-on Receiver and Baseplate. Unit, 

2 1 Cany-on Baseplate Unit, Model Ho. Clk-201 

3 1 Junction Box ACE S/C Cany-on, Model Ho. 

ClU-202 

^ 1 Cany-on ACE S/c Response Systea Support 

Rack, Model Ho. 014-203 

5 \ 1 ■ 8u PPOrt Pram Cany-on OTCS, Model Ho. 

C14-204 

6 * 1 Carry-on PCM Systea, Model Ho. C14-210 

^ 1 Digital Signal Conditioner and Multiplexing 

Unit, Model Ho. C14-2U 

® 1 GS * Signal Conditioner and 8vitchlng Matrix. ’ 

Model Ho. C14-213 

9 1 External Digital Test Coomand Uhit, Model 

Ho. C14-241 

10 1 * ^a Interleaver Systea, Model Ho. C14-232 

11 1 S/C Ground Pover Supply, Model Ho. C14-418 

12 1 Breakout Box - Test C/M-s/M Adapter, Model 

Ho. C14-467 

13 1 Electrical Cable Set, Model Ho. C14-478 

1^ . . 1 • LTC Li f t i n g Temperature Controller 


PSA Test Point Adapter, Model Ho. A23-167 
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4.1 (continued) 


* 


Item 

16 

17 

Ifl 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


Quantity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 - 

1 

1 


Description 

Inertial Components Temperature Controller (ICTC) 
Model No. S23-100 

PSA Adapter Module, Model No. A23-201 

Volt Ohmeter Simpson, Model No. 269 or equivalent 

Calculator (Friden or equivalent) 

E-Memory Zeroing Tape No. FO4C017-K00012-XX * 

Stopwatch 

Shorting Plug No. 45A7P2 

Electrical Cable Portable G&N System, 

Model No. C14-462 

Optics Supporting Fixture, Model No. A14-135 

G&N Installation Qualification Fixture, 

Model No. A23-097 

SCT Resolution Check Card 
EKM-3 Theodolite 

Retroflecting Prism 1019840, Model No. A23-200 
Movable Optics Target 

Portable Light Assembly (Light Scanning Telescope) 

Electronic Counter with Preset Counter (Hewlett- 
Packard 5245L with 5264 a Preset or equivalent) 

Flexible Driver TM-62A (or equivalent) 

Hex Head Cap Screwdriver TM AL-5 (5/32 Hex) 

( or equivalent) 

Carry-on Cable Set C14-574 

AGC Alarms and Interrupts Test Tape, 

No. FC4C017-K00020-XX * 

Gimbal Friction Test Tape No. F04C017-K00031-XX * 

Fit Rope Cont Sim Fit Tape F04C017 -K00040-XX * 


f 

XX signifies revision of tape, tfee latest revision for testing purposes. 






ND 1002326A 


.7 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
1»»14 LAKCWOOn BLVD . DOWNIV. CALIFORNIA 

COOE IOCHT. NO. 039SS 


GENERAL REQUIREMENTS 
Safety Requirements 


6.1.1.1 Normal safety precautions shall be observed throughout the G&N post-installation 
checkout. 

5.1.2 Equipment Safety 

5.1.2.1 To preserve the operational life of the components of the G&N hardware under test, 
settings and adjustments shall be performed only when specified in the test proce-* 
dure. Care shall be exercised in the accomplishment of all settings and adjustments 
to avoid excessive wear and damage to the equipment. All precautionary measures 
stated throughout the test procedures shall be strictly adhered to. 

5.1.2.2 Prior to the electrical connection of the G&N System to the spacecraft harness, a 
complete verification of spacecraft power, to include both voltage polarity and mag¬ 
nitude, shall be completed to preclude damage to the G&N due to incorrect power 
application. 

5.1.2.3 In no event shall the ICTC be disconnected from PSA Tray 7 except when specified 
to do so in a specific test. 

5.1.2.4 The generation of noise alarm indication, as evidenced by one or more Noise Peak 
Event lamps becoming lighted shall be cause for immediate determination of effects 
on G&N System Test in progress. In the event of detrimental effects on the system 
test, a troubleshooting routine shall be entered to determine the cause of the alarm. 
Testing shall continue only after demonstrating that the cause of the noise alarm has 
been located and that remedial action has been or will be taken, or that the tran¬ 
sient or noise causing the alarm has no detrimental effect on the G&N System test 

in progress. 

5.1.2.5 Failure of the G&N System to pass any examination or test specified herein shall 
tentatively classify the G&N System as non-conforming. Normal test sequence may 
be continued upon determination of the cause of the non-conformance or at the dis¬ 
cretion of the G&N contractor test team if not detrimental to the G&N System or othei 
interfacing subsystems. All non-conformances shall be investigated and cleared by 
waiver (F.N. N.), correction of specification, or hardware replacement and retest. 
The suspected malfunctioned hardware shall be removed and returned to the labora¬ 
tory where the malfunction shall be verified. Only after malfunction verification 
shall a flight certified replaceable element be installed in the G&N System. 

5.1.2.5.1 Inertial Component Stability Failure. 

5.1.2.5.1.1 If D lt D 2 , or Dg exceeds the maximum values as indicated in 6.2.18.5.3.2, 

6.2.18.5.4.2, and 6.2.19.24 for any PIPA or IRIG: that PIPA or IRIG shall be 
retested in the sequence indicated below. The coefficient stability terms shall 
then be recalculated. 


D l> °2 or d 3 




Turn on 
System 
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If D lt D 2 , and Dg are within tolerance specified after retest, the original out 
of tolerance terms shall be exonerated. 

If D 1( Dn , or D. exceeds its maximum value after the retest sequence is com¬ 
pleted, the requirements of 5.1.2.5.1.1.1 (HUGS) or 5.1.2.5.1.1.2 (PIPA’s) 
shall apply. 

5. 1 .2.5. 1 . 1.1 Stability requirements. Failure to be within the maximum values of Dj, Dg, 
and D 3 after the retest sequence of J>. 1 . 2 . 5 . 1.1 shall constitute a failure 

of the assembly. 

5.2 Standard Environmental Conditions 

5.2.1 The G&N System when installed in the Command Module shall be tested in an 
environment in accordance with ICD MH01-1248-416. At no time shall the dust 
particle count exceed level 300,000 of Federal Standard 209 with no more than 
2,000 particles per cubic foot larger than 5 microns; no more than 35 particles 
larger than 65 microns with no more than 3 of these 35 larger than 100 microns 
in existance. Dust covers shall be installed,on the SXT and SCTJ ppr ICD MH01- 
01250-116 when optics are not under test. 

5.2.2 The Apollo G&N System shall interface with a qualified ECS distribution system 
which shall supply coolant fluid during STANDBY and OPERATE control modes 
with flow rates and inlet temperatures as specified in ICD MH01-01249-416. 

5.3 Test Equipment Tolerances 

5.3 .1 All tolerances specified herein do not include instrumentation uncertainties. 

5.4 Test Sequence 

5.4 .1 The test Sequence normally should follow the steps outlined by Code numbers in 
Figure I in the order specified. This normal order can be deviated on approval 
by the G&N Steering Committee. 

5.5 After the defective, replaceable element has been substituted with a flight certi¬ 
fied unit, the G&N System checkout sequence shall regress to the rerunning of 
applicable portions of the selected sequence (by paragraph number) categorized 
by the subassembly in which the malfunction occurred. The chosen subassembly 
categories are presented in Table n versus an appropriate retest paragraph se¬ 
quence. Retest shall be conducted by performing applicable portions of all 
Indicated paragraph numbers in the sequence listed as indicated under the appro¬ 
priate subassembly heading or as directed by NASA Test Engineering. Retest 
shall proceed to the point in the normal test sequence at which the discrepancy was 
detected and corrected. Normal testing shall continue beyond this point in the 
specified sequence of Table I. It must be noted that Table n is to be used only as 
a guide. 


1 
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TABUS I. 
TEST SEQUENCE 

PARAGRAPH NO* TEST TITUS 


6 . 2.1 

6.2.2 

6 . 2.3 

6.2.4 

6.2.5 
6.2.6 

; 6.2.7 
6.2.6 
6.2.9 
6.2.10 
6.2.11 
6.2.12 
6.2.13 

6.2.14 

6.2.15 

6.2.16 
6.2.17 
6.2.16 
6.2.19 
6 . 2.20 
6.2.21 


* • • V v., ? ...n't .j#, ^ .-T* I* 

Application of Standby Power to 0«f fyrtoi 

Turn On and Shutdown Procedure 

AGC Operational Teat 

Operate Power On and Power Supply Teat 

Global Lock Test ^ Cl ji .. ^ ' f 

GAN Operational Teat 

JHJ Temperature Control Teat 

AGC Clock Frequency and;. Alignment Testa 

G&N Panel Brightness and ramp Test 

Optics Senro Test^ 

Optica Slew Rate Teat 

Optica Coordinate Tr&naforaation Control Teat 

Optica Positional Accuracy Test 

AGC Mode Control Test 

Gimbal Friction Test i 

Stabilization Loop Step Response Test 

IRIG Scale Factor Test • 

PIPA Scale Factor Determination Test 

IRIG Coefficient Determination Teat 

Fine Alignment Teat SXT-NB-BfJ 

Gyro Compassing Teat 
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It is assumed that the Test Conductor has a working knowledge of the test equip¬ 
ment used; therefore, this procedure contains only the steps related directly to’ 
the G&N System components. If any questions arise concerning the test equipment, 
the Conductor should refer to the pertinent operational manuals. 

The following requirements shall be completed before any of the tests in this 
specification are attempted. 

The G&N System shall have been qualified in accordance with the requirements of 
the Pre-installation Assembly Test Procedure for the Apollo Guidance and 
Navigation System (ATP 1026000). 

The installation of the G&N System into the spacecraft shall have been completed 
as specified in process specification MA0308-0049, Mechanical Installation 
Specification for Apollo Guidance Equipment (S/C 017). 

All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the G&N System. 

The following conditions are required for testing the G&N System. 

Spacecraft Systems other than the G&N System may be operating on a noninter¬ 
fering basis while individual system checkout of the G&N System is being conducted. 

The G&N System shall be supported by the Electrical Power System and Environ¬ 
ment Control System during operation in the Command Module. The Stabilization 
and Control System shall be connected to the G&N System during G&N operation in 
the Command Module for passive loading purposes if available. 

During tests which interface with the Stabilization and Control System and the 
Central Timing System, operation of these systems shall be required. 

The G&N System shall be tested per this specification after it is installed in the 
spacecraft. In the event that the installed system, or any assembly thereof, is 
removed from the spacecraft for modifications, recycle, or any other reason, 
this process specification or pertinent portions of it shall be performed after the 
G&N System, or assembly thereof, is reinstalled. Testing shall be limited to G&N 
System operation while actively connected to qualified spacecraft threshold systems, 
namely, the Electrical Power System (EPS), Environmental Control System (ECS), 
and Communications and Instrumentation System (C&IS) as much as possible. 
However, a minimum of combined and integrated system testing with the Stabiliza¬ 
tion and Control System (SCS), and Central Timing System (CTS) is required for 
complete G&N System verification. 
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$•10*3 Miscellaneous hardware required In support of O&H testing consists of 
the followings * . . 

- . i 

•« Movable Optics Target 

3*11 Data Reoord 

• * « 

3«3JL*1 All data concerning the checkout and operation of the G&N System as 

monitored via ACE, shall be recorded on the data sheets associated with 

I their corresponding test* Out-of-tolerance readings shall be recorded 

and flagged by appropriate symbols to attention* 1 . 

1 

5.11.1.1 Test Data* All test data Obtained while demonstrating the requirements 
of this docianent shall permanently be recorded and forwarded with the 
tested G&N to the next receiving agency* 

5.11.1.2 An authorised Quality Control Representative shall monitor this test 
and verify compliance to this specification by signing or stamping 
applicable documents Including all test data recorded* (Font 962-T 6r 
equivalent)* 

5.H.2 The PCM Raw Data magnetic tape recorder be turned on at all times 

while any portion of the O&N Is operating* 

• 

5*11.3 The Event Recorder, UA2-A2, shall be turned on at all times while any 
portion of the GUI System is operating* 

• 5*12 Interface 

5.12*1 The APOLLO G&N System shall Interface with accepted ECS and EPS 

distribution systems for power and environment control purposes and 
vlth th^ 3CS or 3CS substitute system for signal Interface according 
to the ICD's listed below* 


a* 

ICM MH01-01220-216 

Interconn Dlagram-AGC to AQC DSKX 
(Main Display Panel) 

b. 

ICD MH01-01224-416 

•Attitude Error Signals 

c. 

ICD MH01-01225-4l6 

Total Attitude Signal 

d. 

ICD MH01-01226-200 

Central Timing Equipment Syne* Pulse 

e. 

ICD MH01-01227-216 

G&N-Electrlcal Input Power 

f. 

ICD MHO1-O1220-416 

G&N Data Transmission to Operational 

1 

ICD MHOI-OI 236 - 2 OO 

PCM-Telemetry Equipment 

6 . 

ACE Uplink, SC Digital UP-Data Link AQC 

h. 

ICD MHOl-01237-216 

O&N-Hold Attitude 

i. 

ICD MH01-01249-416 

O&N-Thenaal Requirements 

J* 

ICD MH01-01246-416 

G&N Subsystem Environment 
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6. DETAIL REQUIREMENTS 

6.1 Initial Test Conditions 


6.1.1 The following precautions shall be observed to preclude loss of continuity 
in inertial component performance history of the IMU. Deviation may 
necessitate recalibration of the inertial conponents. 

6.1.1.1 The IWJ shall be supplied with heater power on a continuous basis unless 
otherwise specified. When 8/C Ground Power Supply, Model No. ClU-Ul8 

is not providing heater power, then heater power stall be supplied through 
the Inertial Components Temperature Controller (ICTC) Model No. S23-100. 

The temperature of the inertial components shall not drop below 120^F 
while under control of the ICTC. 

! 

6.1.1.2 The Standby Mode is Identified by the circuit breakers IMU HTR MN A, 

IMU HTR MN B, COMPUTER MN A and COMPUTER MN B in the ON position and- 
IMJ MN A and MN B in the OFT position. 1 The Operate Mode Is identified 

by the circuit breaker IMJ HTR MN A, IMU HTR MN B, COMPUTER MN A, I 

COMPUTER MN B, the Computer Mode Control (CMC) switch to the ON position, 
and Iff! MN A and IMJ MN B in the ON position. The G&N System shall be 
operating in the Standby Mode (with CMC power ON) for a minimus of two 
hours prior to advancing to the IMU Operate Mode. In the event Standby 
Mode power is Interrupted, an equivalent time period shall be allowed 
when power is restored before advancing to the Operate Mode, except that when 
the interval of interruption exceeds two hours, a two-hour warm-up period 
shall be mandatory. 

6.1.1.2.1 After 6.2A.5 .3 and 6.2.2.1 have been performed and it is known that the 
spacecraft or IMJ have not been moved, and that the shutdown period did 
not exceed 5 days, it is permissible to enter the IMU Operate Mode after 
the system has been in the Standby mode for a minimal of 16 minutes. 

6.1.1.3 The Inertial Measurement Unit shall not be without Heater power for a 
period greater than 15 minutes. 

6.1.1 A Ikiring the turn «h of GUI power, the COMPUTER MV A, COMPUTER MN B, 

IMU HTR MN A and IMJ HTR MN B circuit breakers must be turned on before 
the I Ml MN A and IMJ MR B circuit breakers on the Right Hand Circuit 
Breaker Ifenel of the CM. During the turn off of the G&N power, the IMU 
MN A and IMJ B circuit breakers must be turned off before the IMU HTR MN A 
end IMJ HTR MN B circuit breakers on the Right Hand Circuit Breaker Phnel 
of the CM. , 
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Pre-Power Application Requirements 

Note: 6.1.3 shall be used in conjunction with Retest Sequence of Table n only. 


Ensure that the power connection from the Inertial Component Temperature 
Controller or PTC is connected and remains connected to PSA TRAY 7 front 
panel connector, 45A7J2. 

Prior to connecting G4N power connector 56P11 and 56P12 to spacecraft power 
connectors C27-1A16-J199 and C27-1A16-J191 respectively, At is necessary 
to perform * complete verification of spacecraft poweri • aion of sparse raft 
power. 

Ensure that GAN connectors 56P9, 05A3J2 and 45A1J1 through 45A10J1 are 
disconnected from their mating connectors. 

Ensure that the circuit breakers as listed in Table V on the S/C Right Hand 
Circuit Breaker Panel are in the OPEN position. (Breakers* pulled out) 

Obtain Extender Cable set and insert connectors to GAN Connector 56P11 and 
56P12, located at the lower rear portion of the Right Hand Support Panel. 


Using a volt ohmmeter (4.1, Item 18), the resistance between the pins shall 
be as follows in Tables m and IV. 
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TABLE m 


RESISTANCE REQUIREMENTS OF SC/G&N POWER 


Test 

Number 

Ground 

From 

To 

1 

Requirements I 

1 

OVDC IMU 

56P11-D 

56P11-L 

5.0 mego 

to Infinity 

2 

OVDC IMU 

56P11-D 

56P11-G 

1000.0 ohms 

to infinity 

3 

OVDC IMU 

56P11-D 

56P1W 

1000.0 ohms 

to infinity 

4 

OVDC IMU 

56P11-D 

56P11-K 

5.0 mego 

to infinity 

5 

OVDC IMU 

56P11-D 

56P11 T E 

0. & ohms 

to 0.5 ohms 

6 

OVDC IMU 

56P11-D 

56P11-F 

0.0 ohms 

to 0.5 ohms 


OVDC IMU 

56P11-D 

56P12-D 

0.0 ohms 

to 0.5 ohms 


OVDC Optics 

56P11-G 

56P12-G 

0.0 ohms 

to 0.5 ohms 


OVDC AGC 

56P11-J 

56P12-J 

0.0 ohms 

to 0.5 ohms 

10 

Structure Grd 

56P11-L 

56P12-L 

0.0 ohms 

to 0.5 ohms 

li 

OVDC IMU 

56P11-E 

56P12-F 

0.0 ohms 

to 0.5 ohms 

12 

OVDC IMU 

56P11-F 

56P12-F 

0.0 ohms 

to 0.5 ohms 

13 

OVDC Optics 

56P11-G 

56P11-L 

5.0 mego . . # 

to Infinity 

14 

OVDC AGC 

56P11-J 

56P11-G 

5.0 mego 

to infinity 

15 

OVDC AGC 

56P11-J 

56P11-L 

5.0 mego 

to infinity 

16 

400-115V 

56P11-K 

56P11-L 

5.0 mego 

to infinity 

17 

400-115V 

56P11-K 

56P11-G 

5.0 mego 

to infinity 

18 

400-115V 

56P11-K 

_l 

56P11-J 

5.0 mego 

to infinity 



t. 
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TABLE IV 


RESISTANCE REQUIREMENTS ON GAN POWER CONNECTORS 


Test 

Number 

From 

To 

Reaulrements 

Tost 

Results 


56P11-A 

56P11-J 

2.4 ohms to infinity 



56P11-B 

56P11-D 

2.4 ohms to infinity 



56P11-C 

56P11-D 

2.4 ohms to infinity 



56P11-H 

56P11-G 

7.7 ohms to infinity 


5 

56P11-M 

56P11-D 

11.8 ohms to infinity 


6 

56P11-N 

56P11-K 

2.0 ohms to infinity 


7 

56P12-A 

56P12-J 

2.4 ohms to infinity 


8 

56P12-B 

56P12-D 

2.4 ohms to infinity 


9 

56P12-C 

56P12-D 

2.4 ohms to infinity 


10 

56P12-H 

56P12-G 

7.7 ohms to infinity 


11 

56P12-M 

56P12-D 

11.8 ohms to infinity 



6.1.3.6 Disconnect connector 56P11 and 56Pi2 from the Extender £able Set 
Connector. 

6.1.3.7 Insert connectors of Extender Cable set to spacecraft power connectors 
C27-1A16-J190 and C27-1A16-J191. 

6.1.3.8 Polarity and Voltage Check on SC/GAN Power 

6.1.3.8.1 The following circuit breakers on the Right Hand Circuit Breaker Panel, 
as listed in Table V, shall be closed (breakers pushed in) and the voltage 
across the pins at specified SC connectors shall be within its requirements. 
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TABLE V 

POLARITY AND VOLTAGE REQUIREMENTS ON SC/GAN POWER 

Test 

Subsystem 



Number 

Circuit Breakers 

Low 

High 

Requirements 

■1 

COMPUTER MN A 

C27-1A16J-190-J 

C27-1A16J-190-A 

+27.3*2.6 VDC 


OPTICS MN A 

C27-1A16J-190-G 

C27-1A16J-190-H 

+27.3*2.5 VDC 


IMUMNA 

C27-1A16J-190-D, 

C27-1A16J-190-B, 

+27.3*2.5 VDC 



E, F 

.C 



IMU HTR MN A 

C27-1A16J-190-F 

C27-1A16J-190-M 

+27.3*2.5 VDC 

5 

COMPUTER MN B 

C27-1A16J-191-J 

C27-1A16J-191-A 

+27.3*2.5 VDC 

6 

OPTICS MN B 

C27-1A16J-191 -G 

C27-1A16J-191-H 

+27.3i2.5 VDC 

7 

IMU MN B 

C27-1A16J-19I-D. 

C27-1A16J-191-B, 

+27.3*2.5 VDC 



E 

C 


8 

IMU HTR B 1 

C27-1A16J-191-F 

C27-1A16J-191-M 

+27.3*2.5 VDC 

9 

VIEWER AC 1 

C27-1A16J-190-K 

C27-1A16J-190-N 

115*10 VAC 

10 

VIEWER AC 2 

i 

C27-1A16J-190-K 

C27-1A16J-190-N 

115*10 VAC 


6.1.3.8.2 Open the circuit breakers as listed in Table V on the S/C Right Hand 
Circuit Breaker Panel (breakers pulled out). 

6.1.3.8.3 Demate Extended Cable Set from spacecraft power connector 
C27-1A16-J190X and C27-1A16-J191. 


6.1.3.8.4 Mate connector 56P11 to connector C27-1A16-J190. 

6.1.3.8.5 Mate connector S6P12 to connector P27-1A16-Jlil # al Co..JiLk, 


6.1.3.8.6 


Mate connector 56P9 to connector 30A1J1 (GAN Signal Conditioner). 
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Test Procedures 

Application of Standby Power to G&N System 

NOTE: Alarm and fall Indications may occur in 6.2.1.%. 1 - 

while performing this test. Reset alarm by 
pressing the SYSTEM RESET pushbutton on the ICTC. 

All power and control switches on the G&N Indicator and Display Panel 
shall be placed in the OFF or neutral position. Set IMJ TEMP mode 
switch to AUTO OVERRIDE. 

Ik® Inertial Component Temperature. Controller (ICTC) Model No. S23-100, 
shall be supplying Inertial component heater power to the G&N System 
through Tray No. 7 front panel connector 45A7J2. 


6.2.1.3 Computer Power Chi 


6.2.1.3.1 


6.2.1.3.2 


6.2.1.3.3 


6.2.1.3.% 


6.2.1.3.5 


6.2.I.3.6 


6.2.1.3.7 


6.2.1.3.8 


Set the AGC MODE switch to ON position. Switch shall remain in tne 
ON position unless specified otherwise as a procedural step. 

Set G&N COMPUTER MN A and MN B breakers on the Right JfanH Circuit 
Breaker Panel to ON position (breakers pushed in). Record the value 
of CG 1520, AGC +28V on the CRT (24.5 V to 30.5 V). 

NOTE: Ignore AGC Alarms. 

Set the LIGHTING ACland AC2 breakers on the Right Band Circuit Breakers 
Panel to ON position (breakers pushed in). 

Set the computer numerical display lights to the desired brightness 
by rotating the BRIGHTNESS thumbwheel on the LEB AGC DSKY and MDC AGC 
DSKY. 

The AGC +28 VDC power discrete shall be issued (CO 1523). This can be 
observed by the lighted AGC +20 VDC operate lamp on the Event 
Module. 

Press ERROR RESET pushbutton. Alter VERB 36 in K 148. Press STTBI 
pushbutton. All computer alarms on the Main Display Censole (MDC) and 
LEB AGC DSKY shall clear. 1 ' 

The voltage output of the +3 VDC AGC supply shall be ♦1.88 to <4.12 VDC 
CG 1030. The value on CRT shall be recorded. * 

The voltage output of the +13 VDC AGC supply shall be ♦ll.T to 14.3 VDC 
CG 1020. The value on CRT shall be recorded. ' 




11 ■ i -:»f 
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6.2.1.3.9 Verify that the AGC is in the Backup Mode by monitoring on CRT that the 
Program indicates 00, and the program readouts on the MDC and LEB AGC 
DSKY indicate 00. 

6.2.1.3.10 Obtain E Memory Zeroing Tape No. F04C017-K00012-XX and load the 
tape into the tape reader. Run the tape to the first STOP on the tape to 
zero erasable AGC memory locations. 

6.2.1.3.11 Run the remaining portion of tape to initiate AGC Self Test. Wait approxi¬ 
mately three minutes. 

6.2.1.3.11.1 Rl, R2, and R3 of DSKY will display contents of SCOUNT, SCOUNT +1 

and SCOUNT +2 registers, respectively. Verify Rl, R2, and R3 are incre¬ 
menting in a positive direction every 67i2 seconds. Monitor Rl, R2, and 
R3 until Rl equals 00003, and R2 and R3 equal 00002. 

6.2.1.4 Standby Power Temperature Control Loop Tests. 

6.2.1.4.1 Enter the IMU Standby Mode of Operation by engaging the *IMU HTR MN A 
and MN B breakers on the Right Hand Circuit Breaker Panel (breakers 
pushed in). Record range time. 

6.2.1.4.2 Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module 
is lighted. (CG 1513) 

6.2.1.4.3 Set ICTC Power ON-OFF switch to OFF position. 
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6.2.1.4.4 Record the value of the following signals displayed on CRT: 

Signal Requirement 

a. CG 1301 2V 3200 CPS +2.8 to +4.2 

POWER SUPPLY 

b. CG 1510 ♦ 28 VDC *4-5 to 30.8 TO 

STANDBY POWER 

c. CG 1511 +28 VDC 0 to+0.7 VRMS 

STANDBY NOISE 

6.2.1.4.5 The IRIG TEMP end IMU HEATER CURRENT on CRT shall be monitored 

periodically for one hour to ensure that the IRIG Temperature 
Control Loop circuitry is operating to maintain a temperature of 
128.3°F to 134.5°F and current of 0.75 to 1.60 amperes (when 
current is applied) (CG 2301) (2392). • , , 

6.2.1.4.6 Hie PIPA TEMP shall be monitored on CRT periodically for one hour 
to ensure that the PI PA Temperature Control Loop circuitry is 
operating to maintain a temperature of 128.5°F to 134.5°F (CG 2300). 
(To be completed concurrently with 6.2.1.4.5 .). 

6.2.1.4.7 The G&N System shall be in the Standby Mode for a minimum of one 
hour before proceeding with 6.2.1.4.8, Temperature Control Loop Tests. 
The test of 6.2.3, AGC Operation Test, may be performed during this 
period. 

6.2.1.4.8 Verify that the IMU TEMP MODE switch on the GAN Indicator Control 
Panel is set to AUTO OVERRIDE Position. 

6.2.1.4.9 IRIG Temperature Bridge Calibration Test. 
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6.2.1.9.1 Press and hold ZERO pushbutton on the G&N Indicator Control Panel. 

6.2.1.4.9.2 IFIG Temperature Indicating Bridge Amplifier output shall be 

132.9*F to 134.1*F (CG 2301). Record indication of IRIG TEMP as 
displayed on CRT. 


6.2.1.if.9.3 Release ZERO pushbutton. The IRIG Temperature Indication Bridge 

Amplifier output shall be 126.5 # F to 134.5 # F (CG 2301). Record 
CRT indication of IRIG Temperature. 

6.2.1.4.10 IRIG Temperature Bridge Gain Test. 

6.2.1.4.10.1 Press and hold IRIG GAIN pushbutton on G&N Indicator Control Panel 
The I MU TEMP condition lamp shall be lighted. 

6.2.1.4.10.2 The IRIG Temperature 'ndicating Bridge Amplifier output shall be 
127.9*F to 129.1*F (CG 2301). Record Indication of IRIG TEMP as 
displayed on CRT. Release IRIG GAIN pushbutton. 

6.2.1.4.11 PIPA Temperature Bridge Calibration Test. 

6.2.1.4.11.1 Press and hold ZERO pushbutton fh the G&N Indicator .Control Panel. 


6.2.1.4.11.2 


6.2.1.4.12 

6.2.1.4.12.1 


6.2.1.4.12.2 


The PIPA Temperature Indicating Bridge Amplifier output shall be 
126.9°F to 131.1 # F (CG 2300). Record indication of PIPA TEMP as 
displayed on CRT. Release ZERO pushbutton. 

PIPA Temperature Bridge Gain Test. 

Observe Heater Current (CG 2302) on CRT; Press and hold PIPA GAIN 
pushbutton on G&N Indicator Control Panel. Observe a change in 
Heater Current on CRT and record CRT indication of PIPA TEMP 

(co 2300). ^ rsx •. 

2NJ TO** condition loqp shall be lighted. 


6.2.1.4.12.3 The PIPA Temperature Indicating Bridge Amplifier output shall be 
134.4 # F to 135.6 # F„ 


6.2.1.4.12.4 

6.2.1.4.12.5 

6.2.1.4.12.6 


Release PIPA GAIN pushbutton, and record indication of PIPA TEMP 
as displayed on CRT (CG 2300). 

IMU TEMP condition shall not be lighted. 

The PIPA Temperature Indicating Bridge Amplifier output shall be 
126.5°F to 134.6°F. 
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6*2.1.4.12.7 After a minimum of two hours In the Standby Mode, the following 
tenqperatures and current shall be recorded 

6.2.1.4.12.7.1 The IRIG Temperature shall be 128.5*P to 134.8°p (CG 2301). 

6.2.1.4.12.7.2 The PIPA Temperature shall be 128.5*P to 134.5 # F (CG 2300). 

6.2.1.4.12.7.3 The Heater current shall be 0.75 to 1.60 amperes (CG 2302). 

(only when current is applied). 


t* 


■H—I 
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6.2,2 General Turn Off and Turn ON Procedures _ 

ROTE: This procedure shall be utilized any time after performing 

6.2.1, Standby Fewer On Test, and 6.2.4, Operate Power On Test, 
to turn on or turn off the G&N System. Appropriate portions of 
this procedure will be referenced on other tests. 

6.2.2.1 Turn OFF Procedure 

CAUTION 


This procedure must be followed In the order specified. 
Failure to adhere to this procedure may require recali- 
tarat Ion of the Inertial components. 

6 .t .2.1.1 Verify or place the TRANSFER switch on the IMU CONTROL ftuael to the 
COMPUTER POSITION. 


6 .2.2.1.2 filter the following values Into Kl48 In the listed sequence: 


a. Insert VERB 4l NOUN 20 and verify. Press the ENTER pushbutton. 

b. Insert -09000 and verify. Press the ENTER pushbutton. 

c. Insert +00000 and verify. Press' the ENTER pushbutton. 

d. Insert *05700 and verify. Press the ENTER pushbutton. 

6.2.2.1.3 Verify that the COARSE ALIGN MODE lamp on the IMU CONTROL panel Is 
the only MODE lamp that Is lighted. Walt 60 seconds. 

NOTE: Ignore PGNS CAUTION Alarm on Condition Annunciator panel. 


6 .2.2.1.4 Place the TRANSFER Switch on the IMU CONTROL to the MANUAL position. 

NOTE: Ignore PROG ALARM and COMP FAIL alarms on USB and MDC DSKY's. 

Press ERROR RESET pushbutton. 


6.2.2.1.5 Set the following switches on the GW Indicator Control Panel to 
the positions designated. 


a. SLAVE TELESCOPE to STAR LOS 

b. OPTICS MODE to ZERO OPTICS 

c. CONTROLLER MO EE to . DIRECT 

d. CONPR) HER SPEED to LO 

e. POWER AND BRIGHTNESS to OFF 

f. ATTITUDE IMPULSE ENABLE to OFF 

g. IMU TEMP MODE to AUTO-OVERRIDE 










§ 
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6.2.2.1.6 
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Ensure that the ? 
MAIQAL position. 


switch on the 2)0 0 ORROL paaal la set to 


The remaining procedure oust be followed la the 
order specified, failure to adhere to this 
procedure any require reenllbratloa of the 
Inertial msqponente. 

Energise the OUT Lighting AC 1 end AC 2 breakers oa the Right Hand 
Circuit Breaker Panel (breakers pushed In). 

Ensure that the AOC NDDE svltoh la eat to 01 position. 

Energise the GUI COMPUTER MI A and MI B breakers on the Right land 
Circuit Breaker panel (breakers pushed Lin). Ensure that the AOC 
♦26 VDC discrete leap on Event Module Is lighted (GO 1523). Verify 
that the secondary AOC power supply voltages on the CRT, display the 
following requirements! 

t * 

a. CO 1020 +13 VDC AOC Supply ♦11.7 to ♦it. 3 VDC 

b. CO 1030 ♦ 3 VDC AOC Supply ♦l.dd to +4.12 VDC. 

Disregard all alaxm Indications on the AOC DSKT panels. Enter VERB 36 
Into KltS. Press EETER pushbutton. Press ERROR RESET pushbutton. 

All computer alarms on the Main Display Console (MDC) and LEB AOC DSKX 
shall clear. Verify register Rl, R2, and R3 on the AOC DSKX*a are 
cleared. 

Set the ccsqputer display lights to Minimi usable brightness by 
rotating the HRK2HZRESS thumbwheels on the LEB AOC DSKX and MDC AOC 
DSKX. 


Energise the OAI DfJ HTR MM A and MM B breakers on the Right Band 
Circuit Breaker panel (breakers pushed In). 


Verify that the HO +26 VDC STAIDBT discrete Isag) 
lighted (CO 1513)* 

Reset 1CTC slant If alarm Indication la prasant. 
Verify 2CTC 01/ OFF switch to 01 position. 


on Event Modula la 


Reset 1CTC alarm. 
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6.2.2.2.13 Obtain E. Memory Zeroing Tape No. F04C017-K00012-XX and load tape 
into the tape reader. Run the tape to the first STOP on the tape to zero 
erasable AGC memory locations. 

6.2.2.2.14 Run the remaining portion of Tape No. F04C017-K00012-XX to initiate 
AGC Self Test. Wait approximately three minutes. 

6.2.2.2.14.1 Verify FAILURE DETECT lamp on Event Module 4A3 is not lighted. 

6.2.2.2.14.2 Rl, R2, and R3 of DSKY will display contents of SCOUNT, SCOUNT +1 
and SCOUNT +2 registers, respectively. Verify Rl, R2, and R3 are 
incrementing in a positive direction every 67±2 seconds. 

NOTE: The following condition must be observed before proceeding 
to 6.2.2.2.15. 

a. Two hours must elapse after performing 6.2.2.2.10 if all 
of the following conditions cannot be met. 

1. The G&N System has not been moved. 

2. The IMU gimbals have been parked for 6.2.2.1.2 or 
equivalent. 

3. The IMU gimbals have not been parked for more than 5 days. 

b. If all of the above conditiins are met, it is thfen' permissible 
to proceed to 6.2.2.2.15 after 15 minutes has elapsed. 

o. If the IMU HTR and GAN COMPUTER MNA breakers have been 
off for less than two hours, a waiting period equal to the time 
off or 15 minute minimum shall be endured in the Standby mode. 

6.2.2.2.16 After required warmup time has elapsed, set the G6N IMU MN A and 
MN B breakers on the Right Hand Circuit Breaker panel to ON position 
(breakers pushed in). Press the OOARS ALIGN pushbutton on the IMU 
Control Panel. Ensure that the IMU +28 VDC OPERATE (ON) lamp on 
Event Module is lighted. (CG 1503). Verify the value of CG 1500, IMU 
+28 V on the CRT (+24.5 to +60.5 VDC). The gimbal lock lamp on the 
Condition Annunciator be lighted. 

6 . 2.2.2.16 Ensure that the IMU DELAY lamp on the Condition Light Annunciator Panel 
is lighted and the IMU DELAY lamp on Event Module is lighted (CG 5008). 

NOTE: Perform-6.2.2.2.17 only if performance of 6.2.4, 

6.2.10, 6.2.11, 6.2.12, 6.2.13, 6.2.20, and 6.2.21 
is anticipated. 

6.2.2.2.17 Set the GAN OPTICS MN A and MN B breakers on the Right Hand Circuit 
Breaker Panel to ON position (breaker pushed in). Ensure that the OPTX 
+28 VDC discrete lamp on Event Module is lighted. (CG 1533). 

6.2.2.2.18 Verify the value CG 1530, OPTX +28V on the CRT (+25 to 30.8 VDC) * 
Verify that the secondary power supply voltages of the following 
signals as displayed on the CRT is as indicated in Table VL 

* Only if 6.2.2.2.17 is performed. 
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6.2.2.2.21 Enter and verify 400000 into Kl46 three tines pressing the ENTER 
pushbutton on the 10.46 after each entry. The COARS ALIGN MODE 
lamp on the IMU C ONTROL panel shall be the only MODE lamp that la 
lighted* The PONS CAUTION 1«9 Mi the Ce4ditiea Anaamelctsr may beei 

6i2 l 2t2 l 2f Monitor the signals listed below on a CRT to ensure that the IMU 
Is not In a Olmbal Look pondltlon. The signal indicate no 

global oscillation movement. 



Meas. 16. 

81gnal 

Requirement 

i a. 

00 $003 

OIMBAL LOCK WARNING 

OFF 

b. 

CO 2142 

MG CDU IX RES SINE 

Not Oscillating 

c. 

J - CO 2143 

MG CDU IX RES COSINE 

Not Oscillating 

6.2.2.2.2J Monitor the signals listed below on the CRT to verify normal PIPA 
loop operation. 

■ a. 

CO 2008. 

X PIPA SG OUT QUAD 

Lass than 0.66 VRMS 

b. 

CO 2022 

T PIPA SG OUT QUAD 

Leas than 0.66 VRMS 

c. 

CO 2042 

Z PIPA SG OUT QUAD 

Lass than 0.66 VRMS 


6.2.2.2.2*4 Perform 6.2.6 GUI Operational Test 
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NOTES This test shall be performed only When IMJ HTR 

and Computer powers are supplied. Test shall not 
be performed when DfJ operate power is applied* 

6 .2*3*1 Verify JMJ STANDBY power (including AGC operate power) is applied and 
IMJ OPERATE power is not applied, and that AOC HDDE switch is ON* 

(C&N LMU HTR MN A and MN B breakers engaged (breakers pushed In) 
computer MN A and MN B breakers engaged (breakers pushed in) JMJ MN A 
and MN B breakers disengaged (breakers pulled out)* 

6 .2.3*1.1 Set the TRANSFER switch in MANUAL position on the IMJ Control Panel* 

6*2.3*1.2 Using I£B AOC DSKY, enter VERB 36* Press ENTER pushbutton* Press 
| ERROR RESET on the LEB DSKY* 

6 .2.3*2 AOC Interface Cheeks f * * , , 

6.2*3*2*1 filter the following sequence into the X£B AOC DSKY to initiate 
the DSKY tests 

• , 

a* VERB 57 1 ENTER 

b* 00007 ENTER • 

6.2.3*2.2 Observe all 9'm displayed in the MAJOR MODE, VERB, NOUN and Rl, R2 
and R3 character positions and that the UPTL lamp is lighted. 

At approximately 10 second Intervals, the following is displayed In 
the above character positions except where noted* 

a* 8*s 

b. 7’* 

c* 6'e 

d. 5'» 

e. 4's . 

f. 3'» 

g. 2's 

h. i's . 

!• O's 

J* all positions blank 

k* MINUS signs In Rl R2 .and R3 

1 . PLUS signs in Rl R2 and R3 with the PROGRAM ALARM, TM FAIL, KEY ' 
RELEASE, CHECK FAIL and momentarily COMPUTER ACTIVITY lanqps lighted, 
m* UPTL laiq> not lighted 


FORM Mill' 
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6.2.3.2.2.1 

6.2.3.2.3 

6.2.3.2.3.1 

6.2.3.2.3.2 

6 . 2 . 3 . 2 . 3.3 

6.2.3.2.3.4 

6.2.3.2.5.5 

6 . 2 . 3 . 2 . 3 . 6 

6.2.3.2.3.7 

6.2.3.2.3.8 

6 .2.3.2.3.9 

6.2.3.2.3.10 
6.2. 3.2.4 


6.2.3.2.4.1 


6.2.3.2.4.2 


Press ERROR RESET and KEY RELEASE pushbuttons. The KEY RELEASE 
and AGO alarm lamps shall not be lighted. 

DSKY Pushbutton Check 

Enter VERB 25, NOUN 02 into LEB AGC DSKY. Press ENTER pushbutton. 
Enter 01775 into LEB AGC DSKY. Press ENTER pushbutton. 

Enter -M)0123 into LEB AGC DSKY. Press ENTER pushbutton. 

Enter -00456 into LEB AGC DSKY. Press ENTER pushbutton. 

Enter -00789 into LEB AGC DSKY.. Press ENTER pushbutton. 

Verify that +00123 is displayed in Rl, -00456 is displayed in R2 and 
-00789 is displayed in R3 in the LEB and MDC AGC DSKY's. 

Enter VERB 05, NOUN 02 into LEB AGC DSKY. Press ENTER pushbutton. 

Enter 01775 into LEB AGC DSKY. Press ENTER pushbutton. 

The LEB and MDC AGC DSKY*s shaft indicate 00178*ih Rl* 77067 in R2, 
and 76352 in R3. Verify the displays. 

Repeat 6.2.3.2.3.1 through 6.2.3.2.3.9 using the MDC AGC DSKY. 

C-Relay Check 


CAUTION 

Ensure that the Mission Control Programmer circuit breakers AUX BUS A 
MCPl and MCP2, AUX BUS B MCP1 and MCP2 and POST LDG MCP of the 
Auxiliary DC Power Control Box are in the OFF positions. 

NOTE: ACCEL FAIL, IMU FAIL, CDU FAIL and ZERO 
ENCODER lamps on Condition Annunciator panel 
will light intermittently during this test. Ignore 
KEY RELEASE light until directed to press KEY 
RELEASE. 

Enter the following sequence into MDC or LEB AGC DSKY to initiate 
the C-Relay Test: 


a. 

VERB 15 NOUN 01 

ENTER 

b. 

00723 

ENTER 

c. 

VERB 57 

ENTER 

d. 

00006 

ENTER 


Press KEY RELEASE pushbutton after KEY RELEASE lamp lights. Rows 
Rl, R2 and R3 shall display the contents of DSPTAB +11D, (Rl), DSPTAB 
♦12D, (R2), DSPTAB+13D, (R3). 
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6.2.3.2.4.3 The D9PTAB registers vill count In the sequence 1, 2, 4, 10, 20, 
40, 100, 200, 400, 1000, 2000, beginning with the register in R3, 
then R2 end finally Rl. 113 vill then be displayed. Verify 
that the above sequence is followed throughout the test and 
that the final display of R3 is 00001 and XM3 register in Rl 
shall display one of the following: OXXXX, 1XXXX, gnrry, and 
3XZXX. 


6.2.3.2.4.4 

6 . 2 . 3.3 

6.2.3.3.1 

6 . 2 . 3 . 3.2 

6.2.3.3- 3 
6 . 2 . 3 .3.3.1 
6.2.3.3«3.2 

6.2.3.3- 3.3 

6.2.3.3.3.1 

6.2.3.3.<i 

6.2.3.3.1.1 

6 . 2 . 3 . 3 . 1.2 

6.2.3.3- 1.3 


If an error exists, the PROGRAM ALARM leap will be lighted and a 
VERB-MOW display of 01-33 vill flash and Rl on the CRT or DSKX 
will display 01103 or 41103 tor Multiple failures. Record. 

AGC Alai** and Interrupt Test 

MOTE: Daring the following test disregard AGC Alam Indications 
which are not noted on the test. After each Error 
Reset for a test sequence Insure all alam leaps are 
not lighted. 

Obtain GAM Alam* and Interrupts Test Tape Mo. P06C017-KD0020-XE 
and load the tape on TAPE READER* T . * « 

Set the POWER/OI switch on the TAPE READER 4A4-A2 to OM. Perfom 
the fallowing steps on Console 4A4-A3 in sequence: 

a. Press the TAPE/KEX Indicator to TAPE 

b. Press the PWD/REV indicator to FWD 
e. Press the UD/COMT indicator to COMT 
d. Press the LQAD/DB Indicator to LOAD 

Computer Activity 

Press the RW indicator switch on to RDM. Malt until tape steps. 
Verify Rl Indicates 00001 on CRT. 

Press the RDM Indicator switch on 4A4-KL46 to RW. Halt until 
tape stops. 

Verify that the CCMPUTHt ACTIVITY leaps on tie MDC and USB DSKT's 
and Event Module are lighted. The leaps shall reaala lighted 
for approximately 10 seconds (CG 5021). 

RUPT LOCK (Due to extended or Infrequent internets) 

Press the RW Indicator switch on 4A4-EL48 to RW. Edit until 
tap# stops. 

Verify Rl Indicates 00002 on CRT. 

Press the RW indicator switch on 4A4-K146 to RW. Malt until 
tape stops. 
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6 . 2 * 3 . 3 . 4.4 

6.2.3.3.4.5 

6.2.3.3.4.6 

6.2.3.3.4.7 

6.2.3.3.4.8 

6.2.3.3.5 

6.2.3.3.5.1 

6.2.3.3.5.2 

6.2.3.3.5.3 

6.2.3.3.5A 

6.2.3.3*5.5 

6.2.3.3.5.6 
6.2.3.3.57 

6.2.3.3.5.8 

6.2.3.3.6 

6.2.3.3.6.1 

6.2.3.3.6.2 

6.2.3.3.6.3 


Bis RUPT LOCK alarm light shall bs lighted. Verify indication on 
USB DSKI, Event Nodule, and CRT (CG 5028). Disregard all other 
alarm Indications. Press ERROR REST. 

Press the RUE Indicator switch on 4AA-K148 to BOV. Halt until 
tape stops. 

Verify R1 lndicates00003 on CRT. 

Press the RDM Indicator svltch on 4A4-KL48 to RDM. Halt until 
tape stops. 

The RUPT LOCK alarm light shall he lighted. Verify Indication 
on LKB DSKX, Event Nodule, and CRT (CO 5028). Disregard all 
other alarm Indications. Press ERROR RESET. 

TC Trap (Due to constant TC Instruction or an extended period 
without a TC instruction being generated) 

Press the RDM Indicator svltch on 4A4-KL48 to RDM. Halt until 
tape steps. , t 

Verify R1 Indicates 00004 on CRT. 

Press the RDM Indicator svltch on 4AA-KL48 to RDM. Malt until 
tape stops. 

The TC TRAP alam light shall be lighted. Verify Indications on 
the USB DSKX and BVeht Nsduln (CO 5029). Press ERROR RESET 
pushbuttons. 

Press the RDM Indicator svltch on 4 a 4-K148 to RDM. Walt until 
tape stops. 

Verify R1 Indicates 00005 on CRT. 

Press the RDM Indicator svltch on 4 a 4-KL48 to RDM. Halt until 
tape stops. 

The TC TRAP alarm light shall be lighted. Verify Indication on 
LEB DSKX and Event Nodule (CO 5029). Press ERROR RESET. 

POMS CAUTION alam generated by Mlgbtwatehaaa pzogran alarm. 

Press the RDM Indicator svltch on 4A4-KL48 to RDM. Malt until 
tape stops. 

Verify R1 Indicates 0000# on CRT. 

Press the RDM Indicator switch on 4 a 4-KL4S to RDM. Halt until 
tape steps. 


FORM M 1*1 — I 


i 











6.2.3.3.6.4 Verify the PGNS caution lamp on Condition Annunciator panel and GliN 

Error lamp on Panel 10 light within 3 seconds after tape stops and that 
the lamps light for only 2 to 3 seconds. Press Error Reset pushbutton. 

6.2.3.3.7 Check Fail Indications. 

6.2.3.3.7.1. Press the RUN Indicator switch on 4A4-K148 to RUN. 

Wait until tape stops. 

6.2.3.3.7.2 Verify Rl Indicates 00007 on CRT. 

6.2.3.3.7.3 Press the RUN indicator switch on 4A4-K148 to RUN. 

Wait until tape stops. 

6.2.3.3.7.4 Verify CHECK FAIL alarm indications on LEB DSKY and Event Recorder 
(CG 5023) and the PGNS lamp is lighted. 

6.2.3.3.7.5 . Press ERROR RESET on DSKY. 

6.2.3.3.8 Program Alarm indication 

6.2.3.3.8.1 Press the RUN indicator switch on 4A4-K148 to RUN. Wait until tape stops 

6.2.3.3.8.2 Verify Rl indicates 00008 on CRT. t ' -• , , 

6.2.3.3.8.3 Press the RUN indicator switch on 4A4-K148 to RUN.. Wait until tape stops 

6.2.3.3.8.4 Verify Program Alarm indication on LEB DSKY and Event Recorder 
(CG 5020) and that PGNS lamp is lighted. 

6.2.3.3.8.5 Press ERROR RESET on DSKY. 

6.2.3.3.9 TELEMETRY FAIL ALARM 

6.2.3.3.9.1 Press RUN indicator switch on 4A4-K148 to RUN. Wait until the tape stops 

6.2.3.3.9.2 Verify that Rl displays 00009 on the. CRT. 

6.2.3.3.9.3 Press the RUN indicator switch on 4A4-K148 to RUN. Wait until the 
tape stops. 

6.2.3.3.9.4 Verify that the TELEMETRY FAIL alarm is illuminated in the MDC 
and the LEB DSKY. - 


6.2.3.3.9.5 Verify that SEAL is indicated on the K-START module. Press ERROR 

RESET to clear AGC DSKY's. 


6 . 2 . 3 . 3 . 9.6 


Insert Verb 36 and ENTER into LEB DSKY. Insert VERB 21 NOUN 02 and 
ENTER into LEB DSKY. Insert 00041 and ENTER into LEB DSKY. Insert 
00000 and ENTER into LEB DSKY. 
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6.2.3.3. X0 
6.2.3*3401 

6.2.3.3402 

6.2.3*3403 

6.2.3*3*10> 

6.2.3. % 

6 . 2 . 3 . %.1 

6 . 2 . 3 . %.2 

6 . 2 . 3 . V .3 
6.2.3*%*% 

6.2.3. %.5 

6.2.3. %.6 

6.2.3. %.7 


PARITT FAIL 

Press tbs MM Indicator switch ea %A%-K1%8 to Ml. Uslt util 
tho tape stops. 

Verify that Ml ladieatos 00010 oa CRT. 

Press tbs MOM ladloator oa %A%-KL%6 to MV. Uslt sat 11 the 
taps stops. 

Verify that PARITT ALARM has hssa generated sad displayed oa the 
MDC aad the I£B D&KT's aad that the EVERT M0EUIK Is lighted. 

Disregard all or any other slant ladlcatleas. Press ERROR RESET. 

BAUC SON TEST 

Press ERROR RESET pushbuttoa aad enter VERB 36 lato KL%6, press EETER 
pushbwttoa. Press ERROR RESET pushbuttoa. 

Eater VERB $6 lato K-1%6, press ElfER pushbuttoa.* • « 

Verify Ml - R2 - 00002 oa CRT. 

Eater VERB 33 late K-1%6, press METER pushbutton. 

Verify Ml - R2 - 000XX oa CRT. 

Repeat 6.2.3*%*% aad 6 .2. 3 .%.5 until HI - R2 - 0003%. 

Rater VERB 3% Into K-1%6, press EETER pushbuttoa. 


FORM Mltl-M—3 








6*2*4 Operate Povcr on and Power Supply Test 

caution 

a. Insura that the STIC svltch on MDQ 
panel 25 ie la the OFF position* 

b* The sequence specified in steps 6.2.4.1 

through 6.2.4.10.4 nust be adhered to. • 

Deviation nay necessitate recallbration 
of inertial colonsnts. 

6.2.4.1 04H breakers on the Fight Hand Circuit Breaker Panel shall be in' 
the following positionst 

a* COMPUTER MR A and Ml B breakers OR (Breakers pushed In)* 

6 * DU RTR MR A and Ml B breakers OH (Breakers pushed in)* 
e* DfJ MR A and MR B breakers OFF (Breakers pulled out.’) • , 
d* OPTICS MR A and MR B breakers OFF (Breakers pulled out). * 

e. UGHTOtt AC1 and AC2(breakers orf (Breakers pushed.in). 

f. OAR LIGHTING toggle svltch in ACX (up). 

6*2.4.2 The TRANSFER svltch on the DU CONTROL Panel shall be in MANUAL 
position* 

6 .2*4*3 The AGC MODE switch on AOC shall be set to OR position* 

6*2*4*4 Switches and selectors on the OAR Indicator Control panel shall be 
set to the following positional 

a* SLAVE TELESCOPE to STAR LOS 
b* OPTICS MOLE to ZERO OPTICS 
e. CONTROLLER MODE to DIRECT 
d. CONTROLLER SPEED to LO ’ 

e* POWER and BRI0HTRES8 to OFF 
f • ALTITUDE IMPULSE ERABIE to OFF 
g* PANEL BRIGHTNESS to naxlra Increase 
h. DU TEMP MODE to AUTO OVERRIDE 
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6.2.1*.5 DU Operate Power 

MOTES Prior to switching to DU Operate, 
ensure that requirements of 6.1.1.1 
and 6.1.1.2.1 hare been met. ’ 

6.2.4. $.1 Set up the Analog Recorder UA3-A2 and the switches on the Analog 

Select Panel 4A3-A3 to Monitor the following signals s 

I0A CDU IX RES ERR 
MGA CDU IX RES ERR 
00A CDU IX RES ERR 

6.2.4. $.2 Start analog recorder using a chart speed of $ MH/SEC. 8tart Event 

Recorder chart drive using chart speed of 10 MM/SBC. Prepare to nark 
the strip chart on analog recorder at the tine DU DELAY lamp 
extinguishes. t * * ! 


a. CO 2206 

b. CO 2236 
e. CO 2266 


6.2.4.$.3 With the DU In Standby Mode, the DU Operate Power shall be applied 
by actuating the G&N DU MN A and MN B breakers on the Right Hand 
Circuit Breaker Panel (breaker-pushed In). Press CQARS ALIGN mode 
lamp on DU Control Panel. 


6.2.4.$.4 IMG DELAY loops on the Condition Annunciator Panel, and Event Module 
shall be lighted when DU Operate Power is applied (CO 1503). The 
DU DELAY i*unp shall extinguish after a time delay of 100 + 10 seconds 
(CO 500b). 


6.2.4. $•$ The COARS ALTON (Coarse Align), MODE lamp on’the DU CONTROL Panel shall 

be lighted when DU Operate power is switched on. After a time delay of 100 
♦ 10 seconds, the COARS ALIGN leap shall remain lighted. The glmbal lock 
lanqp on Condition Annunciator panel may be lighted. 

6.2.4. $.6 After the DU DELAY lamps go out, mark the strip chart, stop the Event 

Recorder, and record the time at which the DU DELAY lanp Is extinguished. 

6.2.4. $.7 Stop the Analog Recorder 4A3-A2. Record the time at which the initial . 

transient on OQA CDU IX Resolver Error signals occurred from Analog 
Recorder 4A3-A2. 

6.2.4. $.8 Determine elapsed time between OGA IX resolver initial transient and 

DU DELAY going out fra the recorders. 


rORM M1II-H-I ««V. 












6.2.4.;. 9 JUst prior to the tlm When the IMJ DEIAT lump extinguishes, the Outer, 
Middle, aid Inner BXJ-CDU IX Resolver nulls shall be less than 0.600 
VRMS (CO 2266 , CO 2236 , and CO 2206). Record the anplltude of all CDU 
IX resolver signals from Analog Recorder 4A3-A2. 


6.2.4.5.10 IHJ +26 VDC OPERATE discrete shall he issued (CO 1503) by' observing 
that the IMU OPERATE long) on Event Module is lighted. Recort the 
iralue of CO 1500, IMU +28V on the CRT (+24.5 to 30.5 VDC). 

6.2.4.6 Optics Power On 


6.2.4.6.1 Optics power shall be applied by actuating the O&N OPTICS MN A and 

OPTICS MN 1 breakers on the Right Hand Circuit Breaker Panel (breakers 
pushed In). 

OTTICS +2fl VIC discrete shaU be Issued (CO 1533) by observing that the 
OPTICS lamp on Event Module is lighted. Record the value of 00 1530. 
QPTX *26V on the CRT (♦24.5 to 30.5 VDC). 

Verify that the ZEIRO ENCODER on the Condition Annunciator Panel Is 
lighted for no nore than 90 seconds after Optics Power Turn On. 

6.2.4.6.4 The ®AFT ANGUS and TRUNNION ANCLE adjacent to the Scanning Telescope 
eyepiece shall be 0.0 ♦ 1.0 degree. 

6.2.4.T Set TRANSFER switch on the IMU CONTROL panel to COMPUTER. Disregard all 
computer alarms. Enter VfcRB 36, press ENTER pushbutton, then press 
ERROR RESET pushbutton. All alarms 1 clear. 

6. 2. 4. 8 Enter and verify VERB 4l, NOUN 20 Into Kl48. Press ENTER pushbutton to 
advance system to COARSE ALIGN under ACC control. The VERB NOUN display 
on CRT shall flash and Indicate 21-22. 

6.2.4.9 Enter and verify 400000 Into 10.48 three times, pressing the ENTER push¬ 
button after each entry. The COARSE ALIGN mode lamp on the IMU CONTROL 
panel shall be the only MODE lamp lighted. Insure that glmbal L oc k 1 
on Condition Annunciator panel is not lighted. 

6.2.4.10 Secondary Power Supply Voltages, Noise Peaks and Phase Difference 

NOTBt Ensure that the IMU Operate Power has been on for 
a minim u m of 15 minutes before proceeding with this 
test. 


6.2.4.6.2 

6.2.4.6.3 


FORM MtSI-M-1 










6.2.4.10.1 Record the secondary power supply voltages of the following signals 
displayed on the CRT* 


Item No* 

Measurement No* 

Signal 

♦120 VDC IRIO SUPPLY 

Requirement 

a* 

CO 1000 

♦112 to ^146 VDC 

b. 

CO 1003 

♦ 12 yrc mo supply 

♦10*6 to ^13*4 VDC 

e. 

CO 1006 

♦ 32 VDC mo SUPPLY 

♦25*5 to ♦35.5 VDC 

dJ -jc; 

CO 1010 

♦120 VDC PIPA SUPPLY 

♦107 to ^145 VDC 

e* 

CO 1016 

♦ 32 VDC PIPA SUPPLY 

♦25*5 to ♦35*5 VDC 

f. 

CO 1020 

♦ 13 VDC AGC SUPPLY 

♦11*7 to VDC 

8 * 

CO 1030 

♦ 3 VDC AOC SUPPLY 

♦1.88 to 44.12 VDC 

h* 1 

: co uoi 

- 20 VDC SUPPLY 

-33.7 to -21*3 VDC 

1* 

CO 1110 

♦2*3 VDC TM BIAS 

♦2.45 to + 2.55 VDC 

4. 

CO 1301 

IMU 2V 3200 CPS 

SUPPLY RMS 

2.8 to k.i VRMS 

k. 

CO 1400 

IMU 2V 25.6 KC 

SUPPLY IN PH 

♦2.1 to ^2.9 VRMS 

1* 

co i4oi 

OPTX 2V 25.6 KC 

SUPPLY IN PH 

♦2*1 to ^2*9 VRMS 

m* 

CO 1201 

IMU 28V .8 KC 1 PCT 

0 Deg SUP RMS' 

♦27 to ^29 VRMS 

n. 

CO 1202 

IMU 28V .8kD 5 PCT 

90 Deg SUP RMS 

♦26*1 to +29* 9 VRMS 

o* 

CO 1203 

IMU 28V .8 KD 5 PCT 

0 Deg SUP RMS 

♦24*7 to +30*3 VRMS 

P* 

CO 1204 

CDU 28V .8 KD5PCT 

90 Deg SUP RMS 

♦26.1 to ^29*9 VRMS 

*• 

CO 1211 

OPTX 28V .8 NC 1 PCT 

0 Deg SUP RMS 

♦27 to 29 VRMS 

r* 

CO 1212 

OPTX 26V .8 KD 5 PCT 
-90 Deg SUP RMS 

♦26.1 to ^29.9 VRMS 

s* 

* 00 1302 

2CV 3*2 KD SQ NAVE 

♦13*6 to +24.4 VRMS 


SUPPLY RMS 
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6.2.4.10.2 Record the 

noise peaks 

of the 

Item No. 

Meas'mt No* 


a. 

CC 1001 

.4120 

b. 

CO 1011 

4120 

0. 

CO 1021 

4 13 

, *•* * 

co 1031 

♦ 3 

e. 

co 1501 

4 28 

f. 

co 1511 

4 28 

g. 

co 1521 

4 28 

. b. 

co 1531 

4 26 


follovlng signals displayed oo the CRTs 

Signal Requirement 

VDC IR10 NOISE RMS Less than +1.00VRMS 
VDC PIPA NOISE RMS Less than 7 1.0 VRMS 
VDC AGC NOISE RMS Less than 0.65 VRMS 

VDC AQC NOISE RMS Less than 0.65 VRMS 

VDC No. 1 NOISE RMS Less than 4 0.70 VRMS 

VDC No* 2 NOISE RMS Less than 7 0*70 VRMS 

VDC No. 3 NOISE RMS Less than 7 0.70 VRMS 

VDC No. 4 NOISE RMS Less than 7 0.70 VRMS 


6.2.4.10.3 Record the phase difference of the follovlng signals displayed on 
the CRTi 


a. 

CG 1206 

PH 

b. 

co 1207 

PH 

c. 

co 1306 

PH 

d. 

CG 1209 

PH 

e. 

CO 1220 

PH 

f. 

CO 1402 

PH 

6* 

co 1216 

PH 


DIF IMU 1+ 0°, IMU 5 i 90 -77.0 to -103 

DIF IMU 5 i 0®, IMS 5* 90° -77.0 to -103® 

DIF IMU Z? 3.2KC ACC SYNC /-12.5 to +12.5 
DIF IMU 1% 0® CKJ 5 i 90® -77 to -103 0 

DIF IMU 1% 0° OPTX 1$ 0® -12.5 to 412.5 

DIF IMU 25.6KC OPTX 25.6KD -32 to 432°^ 
DIF OPTX 1* 0° OPTX 5* 90® -77 to -103° 


I 


6.2.4.10.4 The noise peaks of the following signals are demonstrated on the event 


lights vhen the peak voltage exceeds 5 volts and is 

present for more 

than one microsecond. 






Event Module 

a. 

CO 1022 

413 VDC AGC NOISE PEAK 

4A3-A5 

b. 

co 1032 

4 3 VDC AGC NOIRE PEAK 

4A3-A5 

c. 

CG 1502 

428 VDC No. l NOISE PEAK 

UA3-A5 

d. 

co 1512 

428 VDC No. 2 NOISE PEAK 

4A3-A5 

e. 

co 1522 

428 VDC No. 3 NOISE PEAK 

UA3-A5 ' 

f. 

co 1532 

428 VDC No. 4 NOISE PEAK 

4A3-A5 


6.2.4.10.5 Optics power shall be removed by actuating the GEN OPTICS MNA and MNB 

breakers on the Right Hand Circuit Breaker Panel to off. (breakers pulled out)' 


6.2.4.10.6 Perform 6.2. 6 GW Operational Test. ^ a 


FORM Miat-M-S RIV. *•«« 
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OINBAL LOCK TEST 

Proceed vlth this test if 6.2.% Operate Pover On Test bee been com¬ 
pleted end system operation has not been interrupted. If system ' 
operation has been interrupted, perform 6.2.2.2, Turn on Procedure. 

Insert and verify VERB %1, SOUK 20 into BAS. Press EKER 
pushbutton. 

Insert and verify +00000 into ELM& two tines, pressing EVFER 
pushbutton after each insertion. 

Insert sad verify +05^00 into KUd. Press ENTER pushbutton. 

Wait 60 seconds. 

Verify that OINBAL LOCK lamp on Condition Annunciator panel is 
not lighted. 

Insert sad verify VERB 23, NOUN 22 into d4d. Press, ENTER 
pushbutton. T 

Insert and verify +06500 into KL%8. Press ENTER pushbutton. 

Wait 60 seoends. 



Verify that OINBAL LOCK lssqp on Condition Annunciator panel is 
lighted. 

Insert and verify VERB 23, NOUN 22 into KlA6. Press ENTER 
pushbutton. 

Insert and verify +>16000 into KLhQ. Press ENTER pushbutton sad 
observe that OINBAL LOCK lamp remains lighted while D8J and 
CDU are driving to 180 degrees. Whit 60 seconds. 

Insert and verify VERB 23, NOUN 22 Into EU8. Press SHEER pushbutton 

Insert and verify +29500 into KLA8. Press SNEER pushbutton sad 
observe that OINBAL LOCK lamp remains lighted while DU and CDU 
are driving to 295 degrees. Wait 60 seconds. 

Insert sad verify VERB 23, NOON 22 into EU8. Press SNEER pushbutton 

Insert and verify +30600 into KLA6. Press ENEOt pushbutton. 

Verify that the OINBAL LOCK lamp on Condition Annunciator panel 
is not lighted. 

Insert and verify the following Into K148: 

a. VERB 41 NOUN 20 ENTER 

b. +00000 ENTER 

c. +00000 ENTER 

d. +00000 ENTER 








m 
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6 . 2*6 


QW Operational Teat 


Proceed with this test if 6.2.% Operate Power On Test has been 
completed and system operation has not been Interrupted. If 
system operation has been interxu®ted,perfom6.2.2.2 Turn On 
Procedure, 

6.2.6.1 Initial Conditions . 

I • ! 

6.2.6.1.1 Ensure that the AOC NODE switch is in the OH position. 

6.2.6.1.2 Verify that TRANSFER switch on I MU CONTROL Panel is in COMPUTER 
position and that the AOC Mode switch is in the OH position. 

Initiation 


6 . 2 . 6.2 
6 . 2 . 6 . 2 . 


1 Insert the following sequence into IQ48. 

a) VERB 57 ENTER * 

b) 00004 ENTER 


6.2.6.2.2 Verify that the PROGRAM display on CRT Indicates 07* 


NOTE: During this portion of the test, the GW System is 

exercised througi its modes and the MODE lamp displays 
will change automatically in the following sequence: 

ZERO ENCODE, FINE ALIGN, ATTITUDE CONTROL, COARSE 
ALIGN and FINE ALIGN. If the PROGRAM display on the 
LEB DSKY does not change, proper mode changing is 
occurring. 

6.2.6.2.3 After approximately 10 minutes, the value of the gravity vector 
in CM/SEC 2 shall be displayed in R1 and R2 on CRT. Record these 
values. Verify VERB 06, NOUN 66 are flashing near end of 10 
minute period. 

6.2.6.2.A R1 is the first five digits of the gravity vector and R2 contains 
the last five digits. A decimal point shall be between them. The 
value for the gravity vector shall be +980.00000 ♦ 10.00000 CK/SEC 2 . 

6.2.6.2.5 Enter VERB 33 into K148. Press the ENTER pushbutton. Verify that 
VERB 06 and NOUN 66 are flashing. 

6.2.6.2.6 The value of the horizontal earth rate shall be displayed in R1 
and R2 on CRT. Record these values. 
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6.2.6.2.7 R1 is the firet five digits of earth rate and R2 contains the last 
five digits. A decimal point shall be placed betveen R1 and R2. 
The horizontal earth rate shall be 00000.87864*$. 10000 EJIU <£axth; 
Rate Unit)* 


6.2*6»3 Test Termination 

6*2*6.3*1 Enter VERB 34 into 1Q.48* Press the ENTER pushbutton* 

6.2.6.3.2 Enter VERB 4l # NOUN 20 into 10.48• Press the ENTER pushbutton, 
6.2.6.3*3 Enter 00000 into K148. Press the ENTER pushbutton. 

6.2.6.3.4 Enter 00000 into K148* Press the ENTER pushbutton* ’ 

6.2.6.3.5 Enter 00000 into 10.48* Press the ENTER pushbutton* 

6*2*6*3 a 6 Verify COARSE ALIGN is the only Mod* lamp lifted.* * *’ 




1 


FORM MISI-M-1 HI' 
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6*2*7 I MU Temperature Control Teat 

6*2.7«1 Proceed with this test if teot in 6.2.4, Ore rate Power On Teat, haa 
been completed and system operation has not been interruped. If 
system operation has been interruped, perform 6.2.2.2 before pro¬ 
ceeding. The signal values of this test are to be recorded as 
displayed on the CRT. The following Measurement lumbers and Signals 
are Inserted hers as a convenience for later reference. 


ITEM NO. 

MEASUREMENT NO. 

SIGNAL , 

a.' 

CO 2300 

PIPA TEMP 

b.' 

CO 2301 

IRIO TEMP 

c. 

00 2302 

HEATER CURRENT 

d. 

00 2303 V 

BLOWER CSJrSENT 

e. 

‘ 00 2304 

T.C. BRIDGE SUPPLI 


6.2.7.1.1 Insure that the following Ground Support Equipment (OSE), 
identified in 4.1, is Installed and connected before 
proceeding vlth 6.2.7«2 

a* Digital Signal Conditioning and Multiplexing Oalt, 

Model No. C14-211. 

b. 0«! Signal Conditioning and Switching Matrix Utait (OTIC) 


c. Carry-On Command Stimuli Unit (ACE-s/c Digital Teot 
Command 8ystem ETCS) 

d. ACE-SC Carry-On Junction Box 


a. PSA Adapter Module 


f. External Digital Test Co—nd Unit 


g. Data Interleaver System 


h. Electrical Cable Set 


rONM Mlll-H't MV. 
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6.2.7*2 Bet the TRANSFER switch on the IMU CONTROL panel to MANUAL. Reset 
any AGO alarms hy entering VERB 36, pressing ENTER pushbutton then 
pressing ERROR RESET pushbutton on LEB ACC D6KY. 

6.2.7*3 Place the OW IMU to Standby Mode by positioning the Ottf IMU MN A 
and MN B breakers on the Ritfit Hand Circuit Breaker Panel to OFF f 
(Breakers pulled out). Note that the IMU OPERATE discrete leap 
on Event Module is not limited. _ 

6.2*7*4 Place the IMU TEMP MODE selector on the OMf Indicator Control Panel 
to AUTO OVERRIDE position. 

6.2.7.5 With the IMU in the Standby Mode, valt 30 minutes and record the 
’ values of the following signals as displayed on CRT. The BLOWER 
CURRENT will not be on at this time (CO 2303). 

Measurement NO* Signal Requirements 

a. 00 2300 PIPA TEMP t 128.0°P,tp 

b. 00 2301 IRI0 TEMP 128.0°P to 

C. CO 2302 * HEATER CURRENT 0*73 to 1.60 AMP * 

d. CO 2304 T.C. BRIDGE 8UPFLY AM to 25-i, VDC 


6.2*7*8 Place the GUY IMU to Operate Mode by setting the 0&N IMU MN A and 

MN B breakers on the Ri#it Hand Circuit Breaker Panel to ON position. 
After the IMU DELAY lamp goes out, press the C0ARS ALIGN pushbutton 
on the IMU CONTROL panel. The COARS ALIGN lamp Is the only MODE lamp 
that is lighted. Record the time vhen IMU Operate power is applied. 

6.2.7.7 Place the TRANSFER switch on the IMU control panel to COMPUTER. 

6.2.7.8 Enter VERB 40, NOUN 20 into 10.48. Press ENTER pushbutton. 

90 seconds. 

6.2.7*9 Enter VERB 4l, N0U1L 20 into 10.48. Press ENTER pushbutton. 

6.2.7.10 Enter *00000 into 10.48 three times, pressing ENTER pushbutton after 
each entry. COARS ALIGN mode lamp on the IMU CONTROL panel shall 
be the only MODE lamp limited. 

6.2.7*11 Proportional Mode 

6.2.7*11.1 Set the IMU TEMP MODE selector on the O&N Indicator Control Panel 
to PROPORTIONAL position. 
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6.2*7.11.2 Thirty minutes after IMJ Operate Mode, the signal values of 
6.2«7*1 shall be as follows: 

a. The PIPA temperature shall be 129.0° to 131.0°F and the 

IRIO temperature shall be 153*0 to 13$.0°F (CG 2300, CO 2301)* 

b. The Heater current shall be.ajjto l.tl amperes (when 
current is applied) (CO 2302). 

c. The Blower current shall be 0.19 to 0*59 amperes (when ' 

current is applied) (CO 2303)* • 

d. The Temperature Control Bridge supply shall be lB.1l 

to 25** VDC (CO 230*). , , 

6.2.7.11.3 After two hours from time IMJ Ml A and MR B power was applied, 
the following values shall be present. 

f- * • . , 

a. The PIPA Temperature shall be 129*5 to 131.(rP and the 
IRIO temperature shall be 135*0 to 136.0°? (CO 2300, 

co 2301). , 

' I 

b. The Heater current shall be O.?? to 1. *1 amperes (when 1 

current is applied) (CO 2302). # 

o. The Blower current shall be 0.1^7 to 0*55 amperes (when 
current is applied)(CG 2303). 

6.2.7.11.* Set IMJ TEMP MODE selector to AUTO OVERRIDE. Monitor at 5-alnute 
intervals the values of signals a and b in 6.2*7*1 for 15 minutes 
(3 monitor periods). Record the maximum values of each signal during 
this time. These values shall be within those requirements listed 
in 6.2.7.11.3. 

6.2.7*12 Backup Mode 

6.2.7.12.1 Set the IMU TEMP MODE selector on the GAN Indicator Control Panel 
to BACKUP position. The IMJ TEMP lamp on Condition Annunciator 
Panel will cycle on and off.' 
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Walt 60 minutes and record the following values: , 

a. The PIPA temperature shall be 129*5 to 133.0°F. 

b* The IRIQ tenperature shall be 134.5 to 137.5°F. , 

6.2.7.12.2 Monitor at 5 minute Intervals, the values of signals a and b In 6.2.7.I. 
At the end of 15 minutes (3 monitor periods) record the maximum and 
minimum values of these signals. The values shall be vlthln those 
requirements listed In 6.2.7.12.1. 

6.2.7.13 Bnergency Mode 

6.2.7.13.1 Set the IMG TEMP MODE selector on the 0&N Indicator Control Panel 

to EMERGENCY position, ^he IMG TEMP lamp on the condition annunciator 
panel will be on during EMERGENCY MODE. , 

6.2.7.13.2 After the IMG has been switched to FMERGENCY control for a 
minimum of one hour, the IRIO temperature shall remain vlthln ♦ 2. OF 
of its value In 6.2.7.11.3 and PIPA temperature shall remain vlthln 

* + 2.0 F of Its value In 6.2.7.11.4 as Indicated on the CRT. V 

6.2.7.14 Auto Override Mode *■ 

6.2.7.14.1 Set the IMG TEMP MODE selector on the G&N Indicator Control Panel 
bo AUTO OVERRIDE position. Walt 30 minutes. The signal values 
s h a ll be as follows: Record the values. 

a. The PIPA Temperature shall be vlthln 129.0 to 131.0°F 

and the IRIG temperature shall be vlthln l tt .Q to 136.0°F 
(co 2300, co 2301). . 

f * , 

1 .. . • ^ . .... * ■ * .• * 

* . ’ . \ • . 


PONM HIV. t-.. 
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6.2.8 . AGC Clock Frequency and Alignment Tests 

6.2.8.1 AGC Clock Frequency Test 

6.2.8.1.1 Perform this test if 6.2.4, Operate Power On Test or 6.2.2.2, Power On 
Procedure has been completed and G&N System Operation has not been 
interrupted. If system operation has been interrupted, perform 6.2.2.2, 

Power On Procedure before proceeding. 

6.2.8.1.2 Ensure that the AGC has been operating for at least 10 minutes before this test. 

6.2.8.1.3 Ensure that the 5245L ELECTRONICS power has been applied for the length 
of time as required by the manufacturers' specifications. 

6.2.8.1.4 Verify that the coax PIPA FREQ MON is connected between Signal Test Point 
and the AC Signal Input of 5245L ELECTRONIC COUNTER. 

6.2.8.1.5 Set the switches on the 5245L ELECTRONIC COUNTER to the following 
positions: 


6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 


8.1.5.1 Set the Preset Counter to indicate 96000. 

8.1.5.2 Set TIME BASE to ms 


8.1.5.3 Set FUNCTION to TIME INTERVAL 

8.1.5.4 Set MODE to NX PERIOD 

8.1.5.5 Set SENSITIVITY to 1 

8.1.6 Rotate the ACCEL MON selector switch on the PSA Adapter Module to ACE 
position. 

6.2.8.1.7 Enter the code 1000 into R-START 4A4-A5-R147. The upper portion of the 
indicator shall be illuminated. Press the XEQ/SEAL pushbutton to switch the 
IMU 3.2 KC power supply on to the hardline. Voltage shall be available on the 
vertical input to the PIPA Scope 4A4-A1. 

6.2.8.1.8 Each count cycle should lafet approximately 30 seconds. Adjust display time 
to permit recording the display on the E-PUT. 

6.2.8.1.9 Repeat the counting cycle 10 times and record the results of the 10 counting 
cycles. Calculate the average time per cycle for the 10 counting cycles. 
Record the average time per cycle. 

6.2.8.1.10 The average time shall be not greater than 

96000 


3199. 9922 
96000 


« 30.0000731 seconds, nor less than 


• 29.9999269 seconds 


3200.0078 
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6.2.6.I 
6.2.8.X.1 
6.2.6.X. 2 


6.2.8.1.3 

6 . 2 . 8 . 1 .. 4 

6.2.8. X.5 

6.2.8. X.6 

6.2.8. X.7 

6.2.8. X.8 

6.2.8. X. 9 

6.2.8. X.10 

6 .2.8. X.11 

6.2.8.4.. 12 
6.2.8.4-13 

6.2.8.4u.lV 

6.2.8. X.15 

6.2.8.4.16 

6.2.8.4.17 

6.2.8. X.18 


AQC Clock Alignment Test 

Ensure that ACE Uplink Alternate load 2 la loaded in ACS computer. 

Ensure that the UPTEL switch on NDC DSKX is In ACCEPT position and 
that CRT indicates 


ACCEPT UPLUK 

- 01 

CHECK FAIL 

- OFF 

T/M FAIL 

• OFF 


Ensure that 1M FAIL and CHECK FAIL indications on DSKI are off. 

Set RlW to 0001 and execute, observe that CRT indicates TIME 
ERROR as blank. 

Set 7000033020 into 6156 to Insert K-FACT. Execute. 

Set 7100000000 into C156 to insert TH>0CH. Execute. 

Obtain Range Tine in Hrs, Mins, Sees, (2 tines). 

t ’. • » 

Aid 5 minutes to Range Tine and Insert 90 XX (HRS) XX (MU'S) 

XXX (SBC's) into C156. Execute. 

Set 91 ♦ 0000000 into C156 to insert AQC RESET tine. Execute. 
Before Range Tine 45 nlnutes occurs, set 0001 into R152 and execute. 

Verify that CRT indication of TINE ERROR is blank. 

MOTE 1 If TINE ERROR 1 is present, repeat all preceding 
steps of AQC Clock Alignment. 

Set R152 to 0000 and execute. 

Set R152 to 0010 and execute. Record CRT indication of IRLZA TIME. 
Verify that CRT indication ef TIME ERROR is blank. 

Set R152 to 0000 and execute. 

Set R152 to 0100 and execute. Verify that CRT indication of TIME 
ERROR is blank. 

Set R152 to 0000 and execute. 

Set R152 to 0010 and execute. Record CRT indication of DELIA TIMS. 
DELIA TIME shall be 000 IRS 00 MU 000.000 SBC + 0.01 see. 

Set R152 te 0000 and execute. 
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i 6.2*9.1 Panel Brl Witness Control Operation - the PANEL BRIGHTNESS thumb- 
» vheel shall be exercised to demonstrate the capability of con¬ 

trolling the Illumination of the following lamps t 


a. Optical Reticles 

b. Telescope Angle Readouts , 

c. IMU-CDU Dlfferanoe Display 

* * 

d. GOARS ALIGN MODE lamp on IMU CONTROL Panel 

e. CDU Displays 

6.2.9*2 Mode Indication Lamp Check - Hie CHECK MODE lamps pushbutton shall 
be depressed and cause the following MODE lamps to be .Illuminated: 

? .* * 

a* ZERO ENC 

b. CQARS ALIGN 

c. FINE ALIGN 

d. CDU MAN 

e. ATT CONT 

f. ENTRI . 

g. TRACKER 

6.2«9*2.1 Release the CHECK MODE lamps pushbutton. All MODE lamps except 
00ARS ALIGN lamp on the IMU CONTROL Panel shall be extinguished. 

6.2.9*3 Condition Indication Lamr* Check. - Set CONDITION LAMP switch ON/OFF 
to ON position. Hie CHECK CONDITION lamps pushbutton shall be 
depressed and shall cause the following lamps to be illuminated: 

a. mas -?i 

b. AM PWR FAIL 
C. IMU FAIL 

d* ACCEL FAIL 


rOHM MI1I-M-* *«v. Ml 
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PACE ' 


• « OUT PAIL ’ 1 

f;. OIMBAL LOCK 

g • IMU TEMP | 

b • ZERO BIC0I1Q 

i • IMU ECLAT (This lamp will ’not illuminate in Systems Standby 
■ode) 

j MASTER ALUM t 

6.2*9*3*1 Release CHECK CONDITION lamps pushbutton. All condition leaps on 
the Condition Annunciator Panel shall be extinguished. 

6 .2.9.4 AGC Display Indication - On depression wf Test Alaxm rfvibcb, the 
proper operation of the AOC alarm circuitry will be demonstrated 
by the illumination of the following leapst 

a. RUPT LOCK • 

b. TC TRAP 

C. COUNTER FAIL 

d. PARITY PAIL 

e. FMS^rc.a 

6.2«9*^.1 Press ERROR RESET pushbutton. All alarm lamps on the AOC DSKY 

shall be extinguished. The IMU DELAI leap lights for 100 seconds 
when systen is in Operate mode. 

6 .2*9.5 Check Coolant - The CHECK COOLANT pushbutton shall be depressed ^ 
shall cause illumination of the area in which the coolant quick 
disconnects are contained. Verify that the quick disconnects aim 
not leaking and the metallic areas of the quick disconnects, 
visible throutfi the Port Holes, have no droplets of condensation 
that might drip. i- '* V- y.. Jar r*'cz:r -s ./••• - *;/S***’!t is 

6.2.9*?*1 Release CHECK COOLANT lamp pushbutton. The COOLANT lamp shall 
not be limited. 










ID 100B326A 


NORTH AMERICAN AVIATION. INC. 
8PACE and INFORMATION SYSTEMS DIVISION 
12214 IAKIWOOO BLVD. OOWNtV CALIFORNIA 


56 



COOE IDENT. MO. 03953 

NUMBER 

REVISION LETTER 

PAGE 


mill i i 


6.2.10 Optics Servo Tests 

6.2.10.1 Proceed vith this test if 6.2.4, Operate Pover-On Test, has been 
conqpleted, and system operation has not been Interrupted. If 
system operation has been Interrupted, perform 6.2.2.2., Turn-On 
Procedure, before proceeding. 

6.2.10.2 Insure that the OPTICS MKA and MNB breakers on the Right Band Circuit 
Breaker panel are pushed In. Insure that the TRANSFER switch on the 
IMU Control Panel Is set to COMPUTER. 

6.2.10*3 Insure that the SLAVE TELESCOPE switch on the GAN Indicator Control 
Panel is set to STAR LOS, the TRACKER POWER switch Is set to OFF 
and the TRACK pushbutton is rot illuminated. Set the OPTICS MODE 
switch on the GAN Indicator Control Panel to ZERO OPTICS. After 
ZERO ENCODER lamp has extinguished, return the selector to MANUAL. 

■Oils If the G&N System is in DU Operate Mode, 
ensure that the system is in Coarse Align 
Mode under AGC control. 

1 * * • • • 

6.2.10.4 Trunnion CDU Servo Loop Check 

6.2.10.4.1 Set the CONTROLLER SPEED switch on the G&N Indicator Control Panel to 
MID and the 00NTR0LI£R MODE switch to DIRECT. 

6.2.10.4.2 Inter the code 2019000000 into the C-START module. Press the 
XEQ/SEAL pushbutton to call CG 3206 TRUNNION CDU TACH OUTPUT to the 
high rate channel of the Analog Recorder 4A1-A03. 

6.2.10.4.3 Set up to monitor the following signals on the Analog Recorder 4A3-A02: 


* 7RTJN MDA I NPUT I NFHA SE 

SUIT MDA xnur IXPHASI 


nu 

6.2.10.4.4 Start the Analog Recorders at 5 mo/sec. Move end hold the OPTICS 
CONTROL STICK to its upper limit not longer than 10 sec. Release 
the control stick end stop the Analog Recorders. Record the maximum 
values of CG 3206, TRUNNION CDU TACH OUTPUT and 0G3104, SXT TRUN 
MDA INPUT INPHASE. 

6.2.10.4.5 The maximum value of CG 3206, TRUNNION CDU TACH OUTPUT, shall be 1.C5 

± 0.20 VRMS. The maximum-value of 00 3104, SXT TRUN MDA INPUT INPHASE, 
shall be 1.25 ± 0.20 YENS. 


FORM MISI-N-; 
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6.2.10.6.2 Set up the Analog Recorder to Monitor the following signals at a 

, chart speed of 10 ut/sec. Do not start recorder at this tine. 

Analog Recorder 

a. CO 3226# SHAFT CDU TACH OUTPUT “4 a>A2-2-3 

. b. CO 3206, TRUNNION CDU TACH OUTPUT 4A3-A2-7-2 

O. CO 3124, SCT SHAFT TACH FEEDBACK 4A3-A2-3-2 

d. CO 3134, SCT TRUNNION TACH FEEDBACK 4A3-A2-4-3 

6.2.10.6.3 Using the control stick, drive the 2X Trunnion CDU in a positive 
direction to 180.0XXdegrees and the Shaft CDU to 270.0XX degrees. 

6.2.10.6.4 Start the Analog Recorder and set the OPTIC8 MODE selector on the 
G&N Indicator Control Panel to ZERO OPTICS* 

6.2.10.6.5 When all signals have reached a steady state value, set the attenuation 
on the Analog Recorder to the lowest usable ranges* 

t „ * • f 

6.2.10*6.6 After 5 seconds, stop the recorder. Record the elapsed tine between 
steady state nulls on all signals listed in 6.2.10.6.2. The elapsed 
time between steady state nulls shall be less than ZJ sec. for signals 
a) and c) and less than 18 see. for signals b) and d). 

6.2.10.6.7 Record the level of the CO 3141 TRUNNION CDU l6X RESOLVER and 00 3211, 
SHAFT CDU 16X RESOLVER signals on the CRT* The absolute value of 
these signals shall be 0.005 VRM3. 

6.2.10.6.8 Record the SHAFT and 2X TRUNNION CDU Indications. The 2X TRUNNION and 
SHAFT angle readouts shall be 0*000 +, 0.000 degrees* 

6*2*10*7 ACC Mode Indication and Control 

6*2*10*7«1 Enter and verify VERB 16 and NOUN 55 into Kl46. Press the ENTER 

pushbutton* The ACC display R1 and R2 on the CRT shall be all zeros* 

6.2.10.7.2 Enter and verify VERB 11. (MONITOR) and NOUN 01 (ADDRESS) into Kl4d* 
Press the ENTER pushbutton. 

6.2.10.7.3 Filter address OOOOJ into KL48. Press the ENTER pushbutton. The ACC 

, display on the CRT shall indicate the contents of IN3 In R1 to be X4XXX* 

6*2.10*7.4 Set the OTPICS MODE selector on the CAN Indicator Control Panel to 
MANUAL. The AGC display on the CRT shall indicate contents of IH3 
in R1 to be XDXXX* 


FORM MUI-M-I Rl*. 
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6.2.10.7.5 

6.2.10.7.6 

6.2.10.7*7 

6.2.10.7.8 

6.2.10.7.9 

6.2.10.7.10 

6.2.10.7.11 

6 . 2.11 
6 . 2 . 11.1 

6.2.11.2 

6 2.11.3 

6 . 2 . 11 . 1 * 

6.2.11.4.1 


Set the OPTICS MOTE selector on the GUV Indicator Control Panel to 
COMPUTER. The AGC display of Mode Register IN3 in R1 shall indicate 
3XXXX or 7XXXX. on CRT. 

filter the following sequence Into the K146 and verify: 

a. VERB 21, NOUN 01 ENTER d. VERB 4l, NOUN 55, ENTER 

b. 00724 ENTER +03000, ENTER 

C. 40000, ENTER f. +15000, ENTER 

Verify that the SHAFT and the 2X TRUNNION CDU move to 30.0 degrees. 

Enter the following sequence into the Kl48: 

a. VERB 21, NOUN 01, ENTER 

b. 00724 ENTE R 
e. 40001 ENTER 

Verify that the SHAFT and 2X TRUNNION CDU readouts move to 
0.000 ± 0.006 degrees and stop. 

t* * ' * » 

Enter and verify VERB 16, NOUN 55 into 10.48. Press ENTER pushbutton. 
Ohe AGC display of Registers R1 and R2 on the CRT shall be all zeros. 

Set the OPTICS MOEE selector on the GUV Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return 
selector to MANUAL. 

Optics Slew Rate Test 

Proceed with this test if 6.2.4, Operate Power-On Test, has been 
completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.2.2, Turn-On Procedure, 
before proceeding. 

Insure that the OPTICS MNA and MNB breakers on the Right Circuit 
Breakers panel are pushed in. Insure that the TRANSFER switch on the 
IMU Control Panel is set to COMPUTER, and that the OPTICS MODE 
switch is set to DIRECT position. 

Verify that the GUV System is in the Coarse Align Mode under AGC 
control. COARSE ALIGN MO BE lamp is the only MODE that is lighted. 

Slew Rate - High Speed 

Set the CONTROLLER SPEED switch on the GUV Indicator Control Panel to 
HI. 


m 


FORM M1JI-M-J nr 
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6.2.11.4.2 

6.2.11.4.3 


Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lamp extinguishes, return OPTICS MODE selector to MANUAL position. 


Record the SHAFT CDU and 2X TRUNNION CDU Indications. 
CDU readout shall be 00.000 ± 0.006 degrees. 


The optics 


6.2.11.4.4 


NOTE: Read and understand section 6.2.11.4.4 before proceeding. 

Do not hold control stick at upper limit for more than ten 
seconds. Clear any indications on DSKY with "ERROR RESET" 
or "KEY RELEASE". 

Insert VERB 0 6 , NOUN 56 and press ENTER on DSKY. Push the control 
stick to its upper limit. Two seconds later press the "MARK" push¬ 
button. Approximately five seconds after the first mark, again press 
the "MARK" pushbutton. Release the OPTICS CONTROLIER stick. Verify 
KEY RLSE is lighted add press KEY RL3E on LEB DSKY panel. Immediately 
record the displays in Rl, R2, and R3> In a few seconds (approximately 
10 seconds), the displays in Rl, R2, and R3 change; record the 
second displays in Rl, R2 and R3. 

NOTE: Ike Rl, R2, and R3 displays v when the "MARK” pushbutton 

is pressed are as follows: 

Rl is Shaft Angle as XXX.XX degrees 
R2 is Trunnion LOS Angle as xx.m degrees 
R3 id time as xxx.xx seconds 


6.2.11.4.5 Compute the respective differences between the R2 and R3 displays 
recorded in 6.2.11.4.4 as ATrun, and A Time. 

6.2.11.4.6 Compute and record the Trunnion slew rate as the ratio degree/second. 

A Trun 

A Tlme 

6.2.11.4.7 The Trunnion slew rate shall be 9.0 ± 1.6 degrees/second. 

6.2.11.4.8 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lamp is extinguished, return selector to MANUAL position. 

6.2.11.4.9 Record the SHAFT CDU and 2x TRUNNION CDU indications. The Optics 
CDU readout shall be 000.000 ± 0.006 degrees. 

NOTE: Read and understand section 6.2.11.4.10 before proceeding. 

Do not hold control stick at right limit for more than 
ten seconds. 
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$.2.11.4.10 Insert VERB 06, NOUN 5$ end press ENTER on DSKY. Push the control 
stick to its right Unit. Two seconds later press the "MARK" 
pushbutton. Approximately fire seconds after the first mark, again 
press the "MARK" pushbutton. Release the OPTICS CONTROLLER stick* 
Verify KEY RELEASE is displayed, press KEY REIZASE. IMMEDIATELY 
record the displays in Rl, R2, and R3. In a few seconds (approxi¬ 
mately 10 seconds), the displays la Rl, R2 and R3 change! record the 
second displays in Rl, R2 and R3* 

NOTES The Rl, R2, and R3 displays are as follovsi 
Rl is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is time as xxx.xx seconds 




6.2.11.4.11 


6.2.11.4.12 


Compute the respective differences between the Rl and R3 displays 
recorded in 6.2.11.4.10 as /\Shaft and 4^ Tine* 

Compute and record the Shaft slew rate as the ratio degree s/second* 


A Shaft 

£ Time # 

6.2.11.4.13 The &aft slew rate shall be 17*0 + 3*4 degrees/second* 


6.2.11.3 Slew Rate - Medium Speed 


6 . 2 . 11 . 5.1 


6.2,11.5.2 

6.2*11.5.3 


Set up Analog Recorders to measure the following signals at the 
location specified! 


CO 3141 

TRUN COT 16X RES ERROR 4 

4A1-A3-7-0 

co 3120 

SXT TRUN IX RES ERROR 

4A1-A2-8-0 

co 3211 

SHAFT COT 16X RES ERROR 

4A3-A2-6-2 


Set the CONTROLLER SP EE D* switch on O&H Indicator Control Panel to MED. 

Set OPTICS MODE selector to. ZERO OPTICS position. After ffiRO ENCODER 
lamp extinguishes, return OPTICS MODE selector to MANUAL position. 


6.2.11.5.4 Record the SHAFT CDU and 2X TRUNNION COT indications. The optics COT 
readout shall be 000.000 + 0.006 degrees. 

NOTES Read and understand section 6.2.11^.$ before 

proceeding. Do not hold control stick at vpper 
limit for more than twenty seconds. 
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6.2.11.5.12 Insert VERB 06, NOUN 56 and press ENTER on DSKY. Start Analog 
Recorder chart drive at 5 nm/sec. Push the control stick to its 
right limit. Two seconds later press the "MARK" pushbutton. 
Approximately ten seconds after the first mark, again press the 
"MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop 
the Analog Recorder. Verify KEI REIiSASB Is displayed, press 
KEY RELEASE. IMMEDIATELY record the displays in Rl, R2 and R3. In 
a few seconds (approximately 10 seconds), the displays in Rl, R2 
and R3 change; record the second displays In Rl, R2 and R3* 

6.2.H.5.13 Record tlie value of ths following signal on ths CRT. . . 

o) CO 3131 SCT aiAFT IX RES ERROR shall be less than 0.20 VRMS 

NOTEt The Rl, R2 and R3 displays are as followss 
Rl is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is Time as xxx.xx seconds 

1 • 


6.2.11.5.14 Compute the respective differences between the Rl, and R3 displays 
recorded in 6.2.U.5»12 as A Shaft, and A Time. 

6.2.11.5.15 Compute and record the Shaft slew rate as the ratio degrees/second. 

A Shaft 

/v Time 

6.2.11.5.16 The Shaft slew rate shall be 2.0 9.4 degrees/second. 

6.2.11.6 Slew Rate - Low Sfc>eed 

6.2.11.6.1 Set the CONTROIXER SPEED switch on G&N Indicator Control Panel to LO. 

6.2.11.6.2 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lamp extinguishes, return OPTICS MODE selector to MANUAL position. 

6.2.11.6.3 Record the SHAFT CDU and 2X TRUNNION CDU indications. The optics CDU 
readout shall be 000.000 ♦ 0.006 degrees. 

NOTEt Read and understand section 6.2.U.6*>% 

before proceeding. Do not hojd control stick ' 
at upper limit for more than thirty seconds. 


ronM miii-h-i 
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6.2*11.6.t Insert VERB 06, NOUN $6 and press ENTER on DSKY. Start Analog 
Recorder chart drive at 5 ■»/•««:. Push the control stick to its 
upper limit* Tub seconds later press the "MARK” pushbutton* Approxi¬ 
mately seconds after the first mark, again press the "MARK" 
pushbutton* Release the OPTICS CONTROLLER stick and stop the Analog 
Recorder* Verify KEY KLSE is lighted and press KEY ELSE on tjtr DSKX 
panel. Immediately reconi the displays in Rl, R2, and R3, In a 
fev seconds (approximately 10 seconds), the displays in Rl, R2 and 
R3 changej record the second displays in Rl, R2 and R3* 

6*2.11.6*5 Record the value of signal b) specified in 6*2*12*5 *1 of the Medium 
Speed Test* 

b) CO 3120 9CT TRUN IX RES ERROR shall be less than 
0.£<X> VRMS 

NOTE* The Rl, R2 and R3 displays when the "MARK** 
pushbutton is pressed are as follovsi 
Rl is Siaft Angle as XXX. XX degrees . , 

R2 is Trunnion LOS Angl* as xx.xxx degree* • 

R3 is Time as xxx*xx seoonde 


6*2*11*6*6 Compute the respective differences between the R2 and R3 displays 
recorded in 6.2.11.6.4 as A Trun, and A Time* 

6*2*11*6*7 Compute and record the Trunnion slew rate as the ratio degrees/second* 

A Trun 
A Time 

6*2*U*6*6 The Trunnion slew rate shall be 0*1 + 0*02 degrees/second* 

6.2.11.6.9 Set OPTICS MODE selector to ZERO OPTICS position* After ZERO ENCODER 
Imqp is extinguished return selector to MANUAL position* 

6*2.11.6.10 Record the SHAFT CDU and 2X TRUNNION CDU indications. Ths Optics CDU 
readout shall be 000*000 + 0*006 degrees* 

NOTES Read and understand section 6.2*11.6.11 

before proceeding. Do not hold control stick 
at right limit for mora than ten seconds* 
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6.2.11.6.11 Insert VERB 06, HOUR 56 And press ENTER on DSKY. Dtart Analog 
Recorder chart drive at 5 nsn/sec* Push the control stick to its 
right limit. Two seconds later press the "MARK” pushbutton. 
Approximately ten seconds after the first mark, again press the 
"MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop 
the Analog Recorder. Verify KEY RLSB is displayed. Press KEY RLSE. 
IMMEDIATELY record the displays in Rl, R2 and R3» In a few seconds 
(approximately 10 seconds), the displays in Rl, R2 and R3 change) 
record the second displays in Rl, R2 and R3» 

i 

6.2.11.6.12 Record the value of the following signal on ths CRT. . ' 5 


O ) CO 3131 9CT SHAFT IX RES ERROR 
0.20 VRMS 


. he less then 


NOTE! The Rl, R2 end R3 displays are as follows! 
Rl is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as Xx.xxx degrehs < 
R3 is Time as xxx.xx seconds 


6 .2.11.6.13 Confute the respective differences between the Rl and R3 displays 
recorded in 6.2.11.6.11 as . 4 Shaft, and Time. 

6.2.11.6.14 Compute and record the Shaft slew rate as the ratio degrees/second. 

A Shaft 
r /\ Time 

6 . 2 . 11 . 6.15 The fliaft slew rate shall be 0.2 + 0.04 degree s/second. 

6.2.11.7 AGC Optics Sieving 


6.2.11*7. 


1 Set the OPTICS MODE selector to ffiRO OPTICS. After ffiRO ENCODER 
lamp has extinguished, set the selector to COMPUTER. 


6.2.11.7.2 Set up the Analog Recorder 4A3-A2 to monitor the following signals! 

a« CG 3106, SXT TRUNNION TACH FEEDBACK 4A3-A2-1-3 
h. CO 3115# SXT SHAFT TACH FEEDBACK 4A3-A2-7-1 
C. CO 3134, 8CT TRUNNION TACH FEEDBACK 4A3-A2-4-3 
d. CO 3124, SCT SHAFT TACH FEEDBACK 4A3-A2-3-2 
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6 .2.11*7.3 Enter the following sequence into KL48i 
A. VERB 4l, NOUH 55# ENTER 
b. *27000, ENTER 

6 * T 60000 , enter 1 

d. VERB 21, NOUN 01, ENTER 

e. 00724, ENTER 

f• 40000 (do not enter) 

6.2.11.7.4 Start the Analog Recorder at 10 mn/eec and depress the ENTER 

button on the KL48. Wait until the transients have died out 
and stop the Analog Recorder. Record the elapsed time for each 
signal in 6.2.11.7.2 to reach its final value. In all cases, 
the elapsed tine for the signals in 6 . 2 . 11 . 7.2 s hall be less than 
50 sec. ' ' ’ 

6.2.11.7.5 Record the SHAFT and 2X TRUNNION CDU dial indications. The SHAFT 
CDU shall read 270.0 ♦ 0.022 degrees. The 2X TRUNNION CHJ 

shall read 120.00 £ oToi degrees. ' 

6.2.11.7.6 Place the OPTICS MODE selector to ZERO OPTICS. After ZERO 
ENCODER has extinguished, return the selector to MANUAL. 

6.2.11.7.7 Verify that G&N System is in the Coarse Align Mode under Computer control 
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6.2.12 

Optics Coordinate Transformation Control Test 



6.2.12.1 

Proceed with this test if 6. 2.4, Operate Power On Test, or 6. 2.2.2. , 

Turn On 


Procedure, has been performed and system operation has not been interrupted. 

If system operation has been interrupted, perform 6.2.2.2., Turn On Procedure, 
before proceeding with this test. 


6.2.12.2 Insure that the OPTICS MNA and MNB breakers on the Right Hand Circuit 
Breaker Panel are pushed in and that the GW System is in the Coarse Align 
mode. The COARS ALIGN lamp on the IMU CONTROL Panel shall be the only 
MODE lamp illuminated. 

6.2.12.3 Verify that the TRANSFER switch on the IMU CONTROL Panel is set to 
COMPUTER. 


6.2.12.4 Set the OPTICS MODE selector on the GW Indicator Control Panel to ZERO 
OPTICS. After ZERO ENCODER lamp has extinguished, return the selector 
to MANUAL. 


6.2.12.5 


6.2.12.6 


Set the CONTROLLER MODE switch on the GW Indicator Control Panel to 
DIRECT. 

Optics Coordinate Transformation Control Test. * ’ 


6.2.12.6.1 Using the control stick at desired speed, set SHAFT ANGLE CDU to 225.000 
degrees and 2X TRUNNION CDU to 10.000 degrees. Set CONTROLLER SPEED 
to LO to minimize drift. 

6.2.12.6.2 Sight through the SCT eyepiece. Move the movable target so it is centered on 
the SCT reticle pattern. Maintain tX TRUNNION CDU at 10.000*0.200 degrees 
and SHAFT ANGLE CDU at 225.000*0.200 degrees by manipulating control 
stick. 


6.2.12.6.3 Set the switches on the GW Indicator Control Panel as follows: 


a. CONTROLLER MODE TO RESOLVED 

b. CONTROLLER SPEED TO MED 


NOTE: The following step will require coordination between the 

K START and Command Module operators. Each should read 
and thoroughly understand this step before proceeding. 

NOTE: The requirement 30*6 seconds, applies only to the absence of 
the Passive Thermo Protection System on the exterior optics. 

With the presence of the Passive Thermo Protection System the 
difference of the R3 indications shall be 15 to 28 seconds. 

6.2.12.4 Simultaneously sight through the SCT eyepiece, quickly displace the CONTROL 
STICK 45 degrees in the upper right hand quadrant and press the MARK push¬ 
button. Record the CRT indication of R3. Observe the viewed object and when 
it leaves the SCT upper rightfield of view press the MARK pushbutton. Record 
the CRT indications of Rl and R3. Rl indication shall be 225*10 degrees and the 
difference of the R3 indication shall be 30*6 seconds. 


■H—I ncv. 
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6.2.12.6.5 Set the CONTROLLER MODE witch on the GAN Indicator Control Panel to 
DIRECT. 

6.2.12.6.6 Set the OPTICS MODE selector on the GUI Indicator Control Panel 
to ZERO OPTICS. After ZERO ENCODER leap has extinguished, return 
the selector to MANUAL. 

6.2.12.7 Mark Pushbutton Test 

6.2.12.7.1 Using the CONTROL STICK at desired controller speed, set the SHAFT 

CUJ to 60.000 ♦ 0.010 degrees and 2X TRUNNION CDU to 30.000 ♦ 0.010 
degrees. “ 

6.2.12.7.2 Press the MARK pushbutton on GAR Indicator Control Panel. 

6.2.12.7.3 Observe VERB 06 NOUN 56 displayed on CRT. 

6.2.12.7.4 The OPTX counter In HI shall Indicate 06000 ♦ 00003* Record the 

counter from CRT. t ~ - # 

6.2.12.7.5 The OPTX counter In R2 shall Indicate 15000 ♦ 00014. 

Record the counter from CRT. “ 

6.2.12.7.6 Set the OPTICS MODE selector on the GAN Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return the 
selector to MANUAL. 
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6.2.13.4 

6.2.13.4.1 

6.2.13.4.2 


6.2.13.4.3 


6.2.13.4.3.1 


Optics Positional Accuracy Test 

Proceed with this test if 6.2.4, Operate Power On Test, or 6.2.2.2, 
Turn On Procedure, has been performed and system operation has not 
been interrupted. If system operation has been interrupted, perform 
6.2.2.2, Turn On Procedure, before proceeding. 

MOTEs This test requires the use of GAM Installation Qualification 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135 * 
Insure that the qualification fixture has been properly aligned 
and that hath Autosets are visible through the SXF St LOS in 
accordance with "Alignment of Optical Target OSE on Spacecraft 
Process Specification Mo. MA 0201-3036." 

Insure that leap power is available to the qualification 
fixture and to the Portable Isup Assembly. 

Insure that qualified personnel are available outside the 
Spacecraft to take observations and position! the retro- 
reflecting primi. 

GAM System shall be in COARSE ALIQM MODE under AGO control. Optics 
operate power shall be applied by pushing in the OPTICS MM A and 
MM B breakers on the Right Hand Circuit Breaker panel. 

Optics centrals on the GAM Indicator Control Panel shall be set as 
follows! l. 

a) C0NTR0U2R SPEED - LOW 

b) COlTfHOLLER MODE - DIRECT 
0 ) SLAVE TEI£ SCOPE - STAR LOS 
d) OPTICS MODE - ZERO OPTICS 

MDTBt Whoa directed to use Control Stick to drive optics, set 
COMTROUMR SPEED selector te position desired sad drive 
optics. Always return selector te LOW position to prevent 
excessive LOS drift. 

Resolution Checks 

After ZERO ENCODER lanp has extinguished, set OPTICS MODE switch 
to MANUAL position. 

Sight on ths 3-inch Autocelllnator, through the SXT eyepiece. Using 
the CONTROL STICK to drive the Sff to the approximate position, 
adjust the TRUNNION ahd SHAFT ANGIE to view the autocollimator 
resolution pattern at the center of the field of view. 

Note that the 3-lach autecolllnator resolution pattern contains n 
series of lines of different thickness and width. Each aet of lines 
is narked with a numeral (20, 15# 10, 7, 3# 3) vhich indicates the 
aagle subtended by one line and one space in seconds of arc. View 
each set of lines to determine the lowest numbered set in which 
resolution between lines (ability te distinguish separate distinct 
limes within a set) can be made. Record the number associated with 
that set of lines. 

Ths SXT resolution be at least 10 are seconds «t center of 

field of view. 
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6.2.13.*.* 


6.2.13.5 

6.2.13*5.1 

6.2.13.5.2 


6.2.13.5.3 

6.2.13.5.* 

6.2.13*5*5 

6.2.13.5.6 


6.2.13.5.7 


Sight through the SCT eyepiece and align the S CT with the control 
•tick until the SCT resolution chart Is centered In the field of * 
view, using the SCT and the resolution chart. Record the number 
of the lowest numbered set distinctly seen with the SCT. The 
SCT shall demonstrate a resolution of at least 3 arc minutes at 
center of field of vlev. 

Slave Telescope Mode Checks 

Set OPTICS MODE selector to ZERO OPTICS. After the ZERO ENCODER 
lamp is extinguished, return selector to MANUAL position. Verily 
SLAVE TELESCOPE switch is in the-STAR LOS position. 

Record SCT Shaft and Trunnion Angles on the TPAC and the SHAFT 
and 2X TRUNNION CDU indications. The difference between TPAC 
angles and corresponding CDU angles shall be le~s than 
0*5 degrees. 

NOTE: TPAC TRUNNION angle counter reading indicates LOS angles 

and 2X TRUNNION CDU angle reading Indicates 2X LOS angle. 
The 2X TRUNNION CDU indication must be divided by two 
before subtracting from SCT TRUNNION display. 

Using Control Stick, drive 2X TRUNNION and SHAFT CDU's to 
35.500 degrees. Record TPAC shaft angle (35*5 ♦ 0.5 degrees) 
and Trunnion angle (17*75 ♦ 0.25 degrees) on the TPAC. 

Repeat 6.2.13.5.1 

Set SLAVE TE12SC0PE Switch to LANDMARK LOS 0*. 

Remove the plug from the base of SXT eyepiece. Install the 
Adapter Assembly and Portable Light Assembly in this location. 
Turn on the light. 

NOTE: It will be necessary for the optics operator 

to communicate with the personnel outside the 
Spacecraft handling the optical OSE (Retroreflectlng 
Prism, Autocollimator, etc.) through 6.2.13.6.2. 

If needed to’ reduce external light, obtain, place, 
and secure a photographer's hood over the optics head 
and the retroreflectlng prism. 

Sight through the SCT eyepiece and give direction for positioning 
the Retroreflectlng Prism, Model No. A23-200, to span between 
the SXT StLOS and SCT LOS, so that the illumination from the 
backlight filament is clearly visible at the center of the 
field. The prism must be held in this position until after 
completion of Step 6.2.13*5.12. 
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6.2.13.5*8 

Remove the Portable Light from the adapter on the SXT eyepiece 
and direct the light beam into the SCT eyepiece while sighting 
into the SXT eyepiece. An enlarged projected Image of the SCT 
reticle should be visible for all&iment comparison with the SXT 
reticle. Adjust the 2X TRUNNION CEU with OPTIC CONTROL Stick to 
bring the SCT horizontal reticle line into coincidence with the 


SXT horizontal reticle line. Record the 2X TRUNNION CDU angle. 
The difference between this angle and the corresponding angle 
recorded In Step 6 . 2 . 13 * 5*2 shall be less than ♦ ,kkO degrees. 

6.2.13.5.9 Replace the Portable Light in the adapter in the SXT eyepiece. 

6.2.13.5.10 Readjust the 2X TRUNNION CDU to obtain the values + .002 degrees 
recorded In Step 6.2.13*5*2 (at the' zero optics position). Then 
set SLAVE TELESCOPE Switch to STAR L06. 


6.2.13*5*11 


6.2.13.5*12 


6.2.13.5-13 1 

6.2.13*5*1* 

6.2.13*5*15 


6.2.13*5*16 


To temporarily disable the electrical drive to the SCT TRUNNION, 
carefully unscrew the SCT TRUNNION Manual Drive item until It Just 
releases from the panel. Do not rotate further, as this would 
displace the SCT LOS from the desired reference position. 

Verify that the Retro reflecting Prism is still in the desired 
position as in Step 6.2.13.5*7 by sighting into the SCT eyepiece. 
Then remove the Portable Light from the adapter and again direct 
the light beam into the SCT eyepiece while sighting into the 
SXT eyepiece as in Step 6.2.13*5*8* Again observe the positions 
of the SCT and SXT reticles and adjust the 2X TRUNNION CDU with 
CONTROLLER Stick to bring the SCT horizontal reticle line into 
coincidence with the SXT horizontal reticle line. Record 
the 2X TRUNNION CDU angle. The difference between this angle end 
the corresponding angle recorded in Step 6.2.13.5.2 shall be 
less than + *W*0 degrees. Replace the Portable Light in the 
adapter. 

Replace the SCT TRUNNION Manual Adjust drive in the panel. 

Use the Control Stick to drive the 2X TRUNNION CDU to 
50.000 ♦ 0.005 degrees. 

Set SLAVE TEU3C0PB Switch to OFFSET 25*. After 30 seconds 
has elapsed from time -of switch operation, record TP AC TRUNNION 
angle and CDU 2X TRUNNION angle. The difference shall be 
25* + 0.5 degrees. Also record CDU SHAFT angle. 

To temporarily disable the electrical drive to the SCT TRUNNION 
and SCT SHAFT, carefully unscrew the SCT TRUNNION and SCT SHAFT 
Manual Drive item until they Just release from the panel. Do 
not rotate further as this would displace the SCT LOS from 
the desired reference position. 
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6*2.13.5*17 

For this step it is necessary to reposition the Retrore fleeting 

Prism so that it is inclined at an angle 25* downward in such a 


position as to span the SCT LOS and the SXT StLOS. After the 
Prism has been moved to the approximate position described above, 

I again sigit into the SCT eyepiece and give direction as necesssixy ‘ 
to adjust the prism position so that the illumination from the 
backlight filament is again visible at the center of the field. 

Then remove the Portable Light Assembly (from the SXT eyepiece 
adapter) and sight through the SXT eyepiece vhlle directing the 
light assembly into the SCT eyepiece* Again observe the comparison 
of SCT and SXT reticles. Adjust the 2X TRUNNION CDU and the 
SHAFT CEU vith OPTICS CONTROLLER Stick to bring the two reticle , 

patterns into coincidence. Record the 2XTRUNNIQN CDU angle and * 

the SHAFT CEU angle* The difference betveen each of these tvo 
angles and the corresponding values recorded in Step 6 .2.1 3.5*18 
shall be less tl.an + .41*0 degrees* Replace the SCT TRUNNION and I 
SHAFT Manual Ad just "drive in panel. 

6*2*13*5*l8 Replace Portable Llgvt Assembly in the adapter. Set SLAVE ^ 

TEL£SC0PE switch to STAR LOS. Set OPTICS MODE selector to 
ZERO OPTICS* After the ZERO ERCODER lamp is extinguished, return 
selector to MANUAL position. Verify 8LAVE TELESCQPE Switch is 
■ ' - in the STAR LOS position* Remove Hood (if used) and* * 

Retrorefleeting Prism* it* 


6*2*13*6 Sextant Parallelism Testa 


6.2.13*6.1 Using Control Stick (with CONTROLLER SPEED switch Hi), drive 
SXT StLOS to 30.000 + 2.0 degrees as indicated on the 
2X TRUNNION CDU. 


6 . 2 . 13 . 6.2 


6.2.13.6.3 

6 * 2 . 13 .6.4 
6.2.13.6.5 


Insure that SHAFT CDU readout indicates 000.000 ♦ 0.006 degrees. 

Use Control Stick to correct it, if required. " 

Sight througi the autoeolllmator eyepiece and superimpose the 
sextant horizontal reticle Image upon the autocoUlmator horizontal 
filar. Record the autocollimator reading. 

Repeat 6.2.13.6.3 twice and record the average of the three 
autocollimator readings. 

Set OPTICS MODE selector to ZERO OPTICS. Return selector to 
MANUAL position after ZERO ENCODER lamp is extinguished on the 
Condition Annunciator P&hel.. Insure that 2X TRUNNION CDU 
readout indicates 000.000 + 0.006 degrees, and SHAFT ANGLE 
CEU indicates 000.000 + .006 degrees. Correct if necessary. 

Record 2X TRUNNION and”SHAFT CDU indications. * 
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S. 6 Again sight through S inch autocollimator eyepiece and adjust the horizontal 
filar (not autocollimator) to bring StLOS horizontal reticle line and filar 
horizontal image to coincidence. Record the average of three filar position 
indications. This reading shall not differ from that obtained in 6.2.13.6.4 fay 
more than 15 arc seconds. 

f Shaft and Trunnion Positional Accuracy Checks 

r. 1 Set OPTICS MODE selector to ZERO OPTICS. Return selector to COMPUTER 
position after ZERO ENCODER lamp is extinguished. 

r.2 Enter VERB 41, NOUN 55 into the K-148. Press ENTER pushbutton. The 
VERB-NOUN display shall indicate 21.-57 flashing on CRT. 

'.3 Enter 00400 into the K-148. Press ENTER pushbutton. Enter 00200 into 
the K-148. Press ENTER pushbutton. The VERB-NOUN display on CRT 
shall stop flashing. 

r .4 Enter VERB 14, NOUN 55 into K-148. Press ENTER pushbutton. Record 
the value of the SHAFT and TRUNNION CDU counters in Rl and R2 on CRT. 

r . 5 Record SHAFT and 2X TRUNNION CDU indications. 

6 Set OPTICS MODE selector to ZERO COPTICS. After ZERO ENCODER lamp 
is extinguished, return selector to MANUAL. 

'.7 Using Optics Hand Controller, set SHAFT and 2X TRUNNION CDU's to the 
values recorded in 6.2.13.7.5. 

\ 8 Record the value of the SHAFT and TRUNNION CDU counters in Rl and R2 
on CRT. 

\ 8.1 The values of 6.2.13.7.8 shall differ from those of 6.2.13.7.4 by no more 
than £00005. 

NOTE: Read and understand 6.2.13.7.9 before proceeding. 

'. 9 Sight through the SXT. Using Control Stick, align the SXT StLOS with optical 
target No. 1. At the instant of coincidence, simultaneously press "MARK" 
pushbutton and read the SHAFT TRUNNION CDU indication. 

NOTE: VERB 06, NOUN 56 shall appear on D6KY indicate 
optical CDU and time displays. 

10 Record the SHAFT angle as indicated on Rl and TRUNNION angle as indicated 
. on R2 of LEB DSKY. Record the SHAFT and 2X TRUNNION CDU indication. 


roKM Mtai-M-a rc 
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6.2.13.7.10.1 Repeat 6.2.13.7.9 through 6.2.13.7.10 two more times. If two of the 
specific recorded angles are equal, record this angle. If all three of the 
recorded angles are different, select the value that is between the higher and 
lower values. 

6.2.13.7.11 Sight through the SXT. Using Control Stick, align the SXT StIOS with Optical 
Target No. 2. At the instant of coincidence, simultaneously press "MARK" . 
pushbutton and read SHAFT and TRUNNION CDU. 

NOTE: VERB 06, NOUN 56 shall appear on DSKY. 

6.2.13.7.12 Record the SHAFT angle as indicated on R1 and TRUNNION angle as indicated 
on R2 of LEB DSKY. Record the SHAFT and 2X TRUNNION CDU indication. 

6.2.13.7.12.1 Repeat 6.2.13.7.11 through 6.2.13.7.12 two more times. If two of the 
specific recorded angles are equal, record this angle. If all three of the 
recorded angles are different, select the value that is between the higher and 
lower values. 

6.2.13.7.13 Set OPTICS MODE selector to ZERO OPTICS. After the ZERO ENCODER 
lamp is extinguished, set selector to COMPUTER position! » 

6.2.13.7.14 Enter VERB 41, NOUN 55 into K-148. Press ENTER pushbutton. VERB- 
NOUN display shall flash 21-57. 

6.2.13.7.15 Enter the value recorded from Rl in 6.2.13.7.10.1 into K-148. Press 
ENTER pushbutton. 

6.2.13.7.16 Enter the value recorded from R2 in 6.2.13.7.10.1 into K-|48. Press 
ENTER pushbutton. 

6.2.13.7. IT Sight through the SXT. The StLOS should be centered on Optical Target No. 

1 on A23-071. Record SHAFT and 2X TRUNNION CDU indications. 

6.2.13.7.18 Enter VERB 41, NOUN 55 into K-148. Press ENTER pushbutton. VERB- 
NOUN displays shall flash 21-57. 

6.2.13.7.19 Enter the value recorded from Rl in 6.2.13.7.12.1 into the K-148. Press 
ENTER pushbutton. 

6.2.13.7.20 Enter the value recorded from R2 in 6.2.13.7.12.1 into the K-148. Press 
ENTER pushbutton. 

6.2.13.7.21 Sight through the SXT. The StLOS should be centered on Optical Target 
No. 2 on A23-071. Record SHAFT and 2X TRUNNION CDU indications. 


MUI-M-S M». 
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6.2.13.7.22 

■. ‘ . I 

6.2.13.7.22.1 

6.2.13.7.22.2 

6.2.13.7.22.3 


6.2*13.8 

6.2.13.8.1 


6.2.13.8.2 

6.2.13.8.3 

6.2.13.8.* 

6.2.13.8.5 v 

6.2.13.8.6 

6.2.13*8.6.1 

6.2.13.8.7 

6.2.13.9 

6 . 2 . 13*10 

6.2.13.11 


The difference between the SHAFT CDU Indications fran 6.2.13*7*10.1 
and 6.2.13.7.17 shall not exceed 0.025 degrees. Record this 
difference. 

The difference the 2X TRUNNION CDU Indications from 6.2.13.7.10.1 
and 6.2.13.7.17 shall not exceed 0.025 degrees. Record this 
difference. 

The difference between the SHAFT CDU Indications fron 6.2.13.7.12*1 
and 6.2.13*7.21 shall not exceed 0.025 degrees. Record this 
difference. 

The difference between the 2X TRUNNION CDU Indications fron 
6.2.13.7.12.1 and 6.2.13.7.21 shall not exceed 0.025 degrees. 
Record this difference. I 

SXT StI/)S-IiL03 Parallel lam Test, 90 Degree Position 

Set the OPTICS MODE selector to ZERO OPTICS position. After 

the ZERO HI CODER lamp Is extinguished, set selector to MANUAL 

position. 


Set CONTROLLER SPEED to MEDIUM, -y |l ~ 

Control Stick, drive the SXT TRUNNION axis until the 2X 
TRUNNION CDU Indicates 175 ♦ 5 degrees. 


Using 


Set CONTROLLER SPEED to LO and drive the 2X TRUNNION CEU until 
It Indicates 100.000 degrees. Insure that the SHAFT CDU 
Indicates 0.000 + 0.006 degrees. 

If necessary, cover the optics head with a photographer's hood 
(or any acceptable substitute) to block stray light fron the 
sextant head. 

Turn on SXT Portable Light Assenbly 

Sight through the SXT. Two reticle patterns shall be visible. 
Use the Optics Hand Controller to adjust the SXT TRUNNION axis 
until the two horizontal reticle lines are coincident. Record 
the 2X TRUNNION angle. 

The 2X TRUNNION CDU shall Indicate IflO.OOO + 0.020 degrees. 

Remove the Portable Light Assenbly and Adapter Assembly fron 
the base of the SXT eyepiece. Replace Sextant eyepiece plug. 

Set OPTICS MODE selector to ZERO OPTICS. After the ZERO ENCODER 
lamp Is extinguished on the Condition Annunciator Panel, return 
selector to MANUAL position. 

Verify that the SHAFT CDU and 2X TRUNNION CDU Indications on ' 
the OPTICS CDU readout Indicate 000.000 + 0.006 degrees. 

Remove OPTICS power by pulling out OPTICS MNA and MNB breakers 
or Right Head Circuit Breaker panel. ’ • , 
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6.2.1V 


6.2.14.1 


6.2.14.2 


6.2.1V.3 


6.2.1V.V 


AGC Mode Control Test 

Proceed with this test If 6.2.V Operate Power o* Test has bee* 
completed and system operation has not been Interrupted. If 
system operation has been Interrupted, perform 6.2.2.2 Turn On 
Procedure. 

Verify that the TOAHSFER switch is set to COMPUTER mad COARSE 
ALIGN is the only mode lamp lighted. 

Verify that the MODE pushbutton on the IMU CONTROL panel will 
not effect a mode change by pressing each button not lighted. 
Die C0AR3 ALIGN MODE lamp shall remain lighted. 

Zero Encode Mode 


6.2.14.V.l 

6.2.14.4.2 

6.2.14.4.3 

6.2.14.4.4 

6.2.14.4.5 

6.2.14.4.6 

6.2.14.4.7 

6.2.14.4.8' 

6.2.14.4.9 


6.2.14.4.10 


6.2.14.4.11 


Enter VERB 25, NOUN 22 into K- 148. Press the ENTER pushbutton. 

Enter +04000 into K- 148. Press the ENTER pushbutton. 

Enter +04000 into K-148. Press the ENTER pushbutton. 

t* _ " • • 

Enter -*-04000 into K- 148. Press the ENTER pushbutton. 

Wait 30 seconds. 

NOTE: Perform 6.2.14.4.6 through 6.2.14.4.10 within 30 seconds. 

Enter VERB 40, NOUN 20 into K- 148. Press the ENTER pushbutton. 

Verify the K Relays on CRT indicate 001001 immediately after 
pushing ENTER pushbutton. Record.. 

Verify that the INNER, MIDDLE, and OUTER Girabal CDU's indicate 
OOu.OGO ^ 1.00 degrees. Record. 

Enter VERB 15, NOUN 20 into K- 148. Press the ENT© pushbutton. 

NOTE: (a) KEY RELEASE and CHECK FAIL will be lighted. Press 

KEY RELEASE on DSKY. 

(b) CDU FAIL will *»entarily light on Condition 
Annunciator Panel. 

Verify that the contents of Rl, R2, and R3 on CRT Indicate all 
zeros. Record. 

Verify ZERO ENCODER on Condition Annunciator Panel has extinguished 
before proceeding. 
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6.2.14.5 

6.2.14.5.1 

6.2.14.5.2 

6.2.14.5.3 

6.2.14.5.4 

6.2.14.5.5 


6.2.14.5.6 

6.2.14.5*7 

6.2.14.5.8 


6.2.14.5.9 


6.2.14.5.10 

6.2.14.5.11 


Coats# Align Nod# 

Ester VERB 4l, HOUH 20 lsto K-148. Press th#. ENTER pushbuttoa. 

Est#r 400000 1st# K-148. Press th# EHTER pushbutton. 

Eater 400000 lst# K-148. Press the EHTER pushbuttoa. 

Eater 400000 late K-148. Press the EHTER pushbutton. Walt 60 
seconds. 

■DTEI The PGHS leap vlll light on the Condition Annunciator 
Panel. Disregard lsqp indication. 

Set up the Analog Recorder 4A3-A2 to aonltor the following 

signalst 

Signal 

a. CO 2110 1QA T0R<*JI MDTQR DPOT 

b. CO 2140 NQA TQRCJBE NDTOR HPUT 
o. 00 2170 OQA TQRQD1 NDTOR UPOi’ 

Enter (and verify) VERB 4l, HOOT 20 (COARSE ALIQH) late K-148. 

Press BITER pushbutton. 

Enter 406000 Into K-148 tvlee. Press EHTER pushbuttoa after 
each entry. 

Start Analog Recorder 4A3-A2. Enter 406000 Into K-148. 

Press SHEER pushbuttoa. 

MOTE I The OIMBAL LOCK leap en the Condition Annunciator 
and PROGRAM alarm leap on IZB DSKI may light. 

Press ERROR RESET pushbutton and continue. 

After the transients hare died out, stop Analog Recorder 
4A3-A2. Determine the time elapsed on each signal specified la 
6.2.14.5.5 between the Initial sad final transients. Record 
elapsed tines. The elapsed tines for IGA, OQA, and NQA to drive 
from sere degrees to 60 degrees shall be no greater than 21 seconds. 

Verify that the K Relays -on CRT Indicate 000010. Record. 

Record DtJ-CDC DI7FEREHCE meter Indic ations for the BOER, MH3DIZ, 
and OUTER OIMBAL channels. The USER, MIDDLE, and OUTER Indicators 
la the DfJ-CDU DIFFBUSSCl meter shall be 0 4 1.0 degrees. 


FORM RKV. B*4 
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6.2.14.5.12 Record the indicated value of the following signals in Table VII 
on the CRT. 


Table VII Signal Voltage Requirements 


Signals Requirements 

1. CG 2206 IGA CDU IX RES HtROR 0.0 to .210 VRM3 

2. CG 2236 MCA CDU IX RES ERROR 0.0 to .210 VRMS 

3* CO 2266 OGA CDU IX RES BIROR 0.0 to .210 VRMS 

4. INNER GIMBAL ANGIE 60 ♦ 2.5 degrees 

5* MIDDLE GIMBAL ANGLE 60 ♦ 2.5 degrees 

6 . OUTER GIMBAL ANGLE 60 ♦ 2*5 degrees 

7* CG 2209 SCS PITCH 0.0 4 1.00 degrees 

8 . CO 2239 SCS YAW BOOT AXIS 0.0 ♦ 1.00 degrees 

9. CO 2241 SCS YAW OFFSET AXIS * 0.0 ♦ I.’oO degrees * 

10 f . CO 2269 SCS ROLL BOOT AXIS 0.0 ♦ 1.00 degrees 

11. CG 2271 SCS ROLL OFFSET AXIS ILL to UUU degrees 

6.2.14.6 Fine Align Mode * 


NOTE: The Program AJ «i> and OIMAL LOCK ladloatiem may be 

pretest daring the dmratiea ef the FIXE ALIGH Mode test. 


6.2.14.6.1 

6.2.14.6.2 


6.2.14.6.3 


1 


Enter (and verify) VERB 42 into K-148. Press EYPER pushbutton 
to advance GAN to the FINE ALIGN mode. The VmB-NOUN display 
shall indicate 21-67 flashing. 


Enter *Q0000> three dl«ee. pressing ENTER pushbutton after each 
entry into K-148. Press ENTER pushbutton. Verify VERB-NOUN 
display shall stop flashing. The FINE ALIGN MODE lamp on the 
IMU CONTROL Panel is the only MODE lamp that Is lighted. 


Record the Indicated values of the following signals in Table VIII 
on the CRT. 

Table V32I , Voltage Requirements 


Signals . 


Requirements 


a. CG 2204 IGA CDU 16X RES ERROR 

b. CG 2234 MCA CDU 16X RES ERROR 

C. CG 2264 OGA CDU 16X RES ERROR 

d. CG 2107 OGA SERVO ERROR 

e. CG 2137 MGA SERVO ERROR 

f. CG 2167 OGA SERVO ERROR 


0.0 to .0X3 VRMS 
0.0 to. VRMS 
0.0 to .025 VRMS 
0.0 to • 23VRMS 
0.0 to . 23 VRMS 
0.0 to • ^3VRMS 
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6.2.lb.6.3 (continued) 

Table III Voltage Requirements 

Signals Requirements 

g. CG 2209 3CS FITCH ERROR 0 ± 1.00 degrees 

h. CG 2239 SCS YAW BODY AXIS 0 ± 1.00 degrees 

I. CG 22bl SCS YM OFFSET AXIS 0 ± 1.00 degrees 

J. CG 2269 SCS ROLL BODY AXIS 0 ± 1.00 degrees 

k. CG 2271 SCS ROIL OFFSET AXIS LLL to UUU degrees 

6.2.lb.6.b Record the INNER, MIDDLE, and OUTER GIMBAL CDU Indications. The 

INNER, MIDDLE, and OUTER Indicator on the IMU-CDU DIFFERENCE meter 
shall be 0.0 i 1.0 degrees. 

6.2.1b.6.5 Verify that the K-RELAYS on CRT indicate 001000. 

6.2.lb.6.6 Insert the following into LEB DSKY. 

a. Insert VERB bl, NOUN 20 ENTER 

b. Insert +00000, ENTER 

c. Insert +00000, ENTER 

d. Insert +00000, ENTER 

e. Wait 60. seconds. 

Observe that Global Lock lamp extinguishes, if Prog Alarm is lighted, 
pres8 Error Reset. 

6.2.13 Global Friction Test 

6.2.15.1 Obtain the Global Friction Test Tape No. F043017-K00031-XX and install 
on TAPE READER. 

6.2.15.2 Set the PCWER/ON Switch on the TAPE READER bAb-A2 to ON. Perform 
the following steps on Console bAb-A3 in sequence: 

a. Press the TAPE/KEY indicator to TAPE. 

b. Press the FVD/REV indicator to PWD. 

c. Press the IND/COlfT indicator to OOlfT. 

d. Press the LOAD/lNH indicator to LOAD. 


6.2.15.3 Set up Analog Recorder bAl-A3 to monitor the following signals: 

a. CG 2110 IGA TM IN 

b. CG 2lb0 MGA TM IN 

c. CG 2170 OGA TM IN 


FORM Mlll-H-I R«». 
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frees run Indicator on K-146. Halt 90 seconds after tap* atopa. 

Press RUN indicator on K-140. Holt 60 seconds after tape stops. 

Press RUN indicator on K-1U8. Wait for tape to stop. 

Start Analog Recorder 4A1-A3 at 5 mm/sec. Press RUN indicator 
on K-1U8 to initiate'IG Clockwise Friction Vest. After about 
9 minutes observe, CRT. When IG CDU angle indication stops 
changing, stop analog recorder. IG CDU angle should be 
000 ± 010 degrees. 

Repeat 6.2.13.5 and 6.2.15.6. 1 

Start Analog Recorder UA1-A3 at 5 mm/sec. Press RUN * 
Indicator on K-1^8 to initiate IG Counter clockwise 
Friction Test. After about 9 minutes observe CRT. When IG CDU 
angle stops changing, stop analog recorder. IG CDU angle should 
be 000 ± 010 degrees. 

Repeat 6.2,15.5 and 6.2.15.6. * 

Start Analog Recorder I1AI-A3 at 5 mm/sec. Press RUN 
indicator on K-1^8 to initiate OG Clockwise Friction Itest. 

After about 9 minutes, observe CRT. When OG CDU angle 
stops changing, stop analog recorder. OG CDU angle should 
be 000 ± 010 degrees. 

Repeat 6.2.15.5 and 6.2.15.6. 

Start Analog Recorder UA1-A3 at 5 mm/sec. Press RUN indicator 
on K-l^»8 to initiate 00 Counter-clockwise Friction Test. 

After about 9 minutes, observe CRT. When OG CDU angle stops 
changing, stop analog recorder. OG CDU angle should be 
000 ± 010 degrees. 

Repeat 6.2.15.5 and 6.2.15.6. 

Start Analog Recorder UA1-A3 at 5 mm/sec. Press RUN indicator 
on K-148 to initiate MG Clockwise Friction Test. After about 
3 minutes, observe CRT*. When MG CDU angle stops changing, stop 
analog recorder. MG CDU angle should be +050 ± 010 degrees. 

Repeat 6.2.15.5 and 6.2.15.6. 

Start Analog Recorder UA1-A3 at 5 mm/sec. Press RUN indicator 
on K-14Q to initiate MG Counter-clockwise Friction Test. After 
about 3 minutes, observe CRT. When MG CDU angle stops changing, 
atop analog recorder. MG CDU angle should be +310 ±010 degrees. 
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6.2.15.18 Press HUN Indicator on K- 148. Wait for tape to atop and 
remove from TAPE READIR. 

6.2.15.19 Observe the six active traces on the analog recorder. 
Determine that none of the traces Indicate greater than f 
7.5 VDC for a period not to exceed 5MM throughout the 
range of the active trace. 


rOHM Mtll-M-I RIV. M4 
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6 2 16 1 Proceed with this test if 6.2.4, Operate Power On Test has been performed 

and system operation has not been interrupted. If system operation has been 

interrupted, perform 6.2.2.2 Turn On Procedures before proceeding. 

6.2.16.2 Set the TRANSFER switch on the IMU CONTROL Panel to COMPUTER. 

NOTE: The computer PROGRAM ALARM will be lighted. Disregard 
and press ERROR RESET button on LEB DSKY. 

6.2.16.3 Enter VERB 36 into DSKY. Press the fc NTER pushbutton, then the ERROR 
RESET pushbutton. Verify all AGC alarms are not lighted. 

6.2.16.4 Inner Gimbal Response Test 

6 2 16.4.1 Enter the code 2 010 000 000 in C-START Module 4A1-A5-C156. Press the 

XEQ/SEAL pushbutton to call up CG 2107 IGA SERVO ERROR on 4 A 1 -A 3 -CH 1 . 

6.2.16.4.2 Insert the following sequence into DSKtf: 

a. VERB 41, NOUN 20, ENTER 

b. +00500 * ENTER 

C. +00500 ENTER 

d. +00500 ENTER 

Wait 60 seconds 

6.2.16.4.3 ' Insert VERB 41 NOUN 20 into DSKY. Press ENTER pushbutton. Enter 

+00000 into DSKY three times. Press ENTER after each entry. Wait 60 
seconds. 

CAUTION: If the transient caused by the transition to Fine Align does not 

die out within 5 seconds, remove IMU OPERATE power by opening 
the IMU MNA and MNB circuit breakers on the right hand circuit 
breaker panel. 

6.2.16.4.4 Start Analog Recorder 4A1-A3 using a chart speed of 100 MM/SEC. 

6.2.16.4.5 Enter VERB 42 into DSKY. Press ENTER pushbutton. Verify that the FINE 
ALIGN lamp is lighted on the IMU Control Panel. 

6.2.16.4.6 Enter VERB 33 into DSKY. Press ENTER pushbutton. 


x 
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6.2.16.4.7 After transient has died out, stop Analog Recorder. Record the loop response 
time by measuring the time interval between removing the step (initial dis¬ 
turbance) and the peak of the first overshoot. In addition, record the total 
number of overshoots. 

6.2.16.4.7.1 The Inner Gimbal stabilization loop response time shall be less than 0.8 
seconds. 

6.2.16.4.7.2 The maximum number of overshoots on the torque motor input signals shall 
be two. 

6.2.16.5 Middle Gimbal Response Test 

6.2.16.5.1 Enter the code 2 021 000 000 into C-START MODULE 4A1-A5-0156. Press 
the XEQ/SEAL pushbutton to call up CG 2137 MGA SERVO ERROR on 
4A1-A3-CH1. 

6.2.16.5.2 Insert the following sequence into DSKY: 


a. 

VERB 41, NOUN 20 ENTER 

b. 

+00500 

ENTER 

c. 

+00500 

ENTER 

d. 

+00500 

ENTER 

Wait 60 seconds 



6.2.16.5.3 Insert VERB 41 NOUN 20 into DSKY. Press ENTER pushbutton. Enter 
+00000 into DSKY three times. Press ENTER after each entry. Wait 60 
seconds. 

CAUTION: If the transient caused by the transition to FINE ALIGN does 
not die out within 5 seconds, remove IMU OPERATE power by 
opening the IMU MNA and MNB circuit breakers on the Right 
Hand Circuit Breaker panel. 

6.2.16.5.4 Start Analog Recorder 4A1-A3 using a chart speed of 100 MM/SEC. 

6.2.16.5.5 Enter VERB 42 into DSKY.* Press ENTER pushbutton. Verify that the FINE 
ALIGN lamp is lighted on the IMU Control Panel. 

6.2.16.5.6 Enter VERB 33 into DSKY. Press ENTER pushbutton. 

6.2.16.5.7 After transients have died out, stop Analog Recorder. Record the loop re¬ 

sponse time by measuring the time interval between removing the step 
(initial disturbance) and fee peak of the first overshoot. In addition, record 
the total number of overshoots. * 
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6.2.16.5.7.1 The Middle Glmbal stabilization loop response time shall be less than 0.8 
seconds. 

6.2.16.5.7.2 The maximum number of overshoots on the torque motor input signals shall 
be two. 

6.2.16.6 Outer Gimbal Response Test 

6.2.16.6.1 Enter the code 2 025 000 000 C-START Module 4A1-A5-C156. Press XEQ/ 
SEAL pushbutton to call up CG 2167 OGA SERVO ERROR On 4A1-A3-CH1. 

6.2.16.6.2 Insert the following sequence into DSKY. 


a. 

VERB 41, NOUN 20, 

ENTER 

b. 

+00500 

ENTER 

c. 

+00500 

ENTER 

d. 

+00500 

ENTER 

Wait 60 seconds 



1 * • • 

6.2.16.6.3 Insert VERB 41 NOUN 20 into DSKY. Press ENTER pushbutton. Enter 
+00000 into DSKY three times. Press ENTER after each entry. Wait 60 
seconds. 

CAUTION: If the transient caused by the transition to FINE ALIGN does not 
die out within 5 seconds, remove IMU OPERATE power by 
opening the IMU MNA and MNB circuit breaker panel. 

6.2.16.6.4 Start Analog Recorder 4A1-A3 using a chart speed of 100 MM/SEC. 

6.2.16.6.5 Enter VERB 42 into DSKY. Press ENTER pushbutton. Verify that the 
FINE ALIGN lamp is lighted on the IMU Control Panel. 

6.2.16.6.6 Enter VERB 33 into DSKY. Press ENTER pushbutton. 

After transients have died out, stop Analog Recorder. Record the loop 
response time by measuring the time interval between removing the step 
(initial disturbance) and the peak of the first overshoot. In addition, record 
the total number of overshoots. 


6.2.16.6.7 
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6.2.16.6.7.1 The Outer Gimbal stabilization loop response time shall be less than o. 8 
seconds. 

6.2.16.6.7.2 The maximum number of overshoots on the OGA SERVO ERROR signals 
shall be two. 

6.2.16.7 Insert the following sequence into K148 

a. VERB 40 NOUN 20 ENTER 

Wait until ZERO ENCODER lamp goes out before proceeding. 

b. VERB 41 NOUN 20 ENTER • 

c. +00000 ENTER 

d. +00000 ENTER 

e. +00000 ENTER 

f. Verify that COARS ALIGN lamp is lighted on IMU Control Panel. 

6.2.17 IR1G Scale Factor Test 

6.2.17.1 Proceed with this test if 6.2.4 Operate Power On Tesfor JB. 2.2.2 Turn On 
Procedure has been performed and system operation has not been interrupted. 
If system operation has been interrupted, perform 6.2.2.2 before proceeding. 

CAUTION: Verify that the IMU Operate power has been applied for a 

minimum of 1 hour and that at least 1 hour has elapsed since 
running of the Gimbal Friction Test, 6.2.15. 

6.2.17.2 Set up Analog Recorders 4A3-A2 and 4A1-A2 to monitor the following signals: 


a. 

CG 2110 

IG TM INPUT 

Analog Recorder 

4A3-A2 

b. 

CG 2140 

MG TM INPUT 

4A3-A2 

c. 

CG 2170 

OG TM INPUT 

4A3-A2 

d. 

CG 2117 

IG SERVO ERROR 

4A1-A2 

e. 

CG 2147 

MG SERVO ERROR 

4A1-A2 

f. 

CG 2177 

OG SERVO ERROR 

4A1-A2 


6.2.17.3 Start Analog Recorder chart drive using a speed of 1 MM/Second. 
Recorder shall run for duration of this test. 

6.2.17.4 Insert and verify the following sequence into K148. 

VERB 57 ENTER 

00005 ENTER 

Observe 07 in MAJOR MODE 


FORM M1RI-H-* R«V. f«4 
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6.2.17.5 VERB 21 NOUN 30 shall flash on CRT requesting a load of the 

test numbers. Select the desired Test Humber from Tfcble XVIII. 
Enter the appropriate ±0000X into K1^8. Press the ENTER 
pushbutton. 


Table XVIII. Test Numbers and Positions for IRIG Tests 


Test 

Number 

Gyro being tested and 
direction of torque 

400001 

+X 

-00001 

-X 

400002 

♦Y 

-00002 

-Y 

400003 

4-Z 

-00003 

-Z 


NOTE: If all gyros are being tested, the test must be 

repeated once for each fTest Number in thoi above 
table. If only one gyro is being tested, the 
test need only be repeated for the two applicable 
Test Numbers. 

6.2.17.6 During the following operation, disregard the CDU FAIL lamp 

indication unless specified: 

The G&N System will automatically cycle through ZERO ENCODE, 

FINE ALIGN, ATT CONT, FINE ALIGN, COARS ALIGN, AND FINE ALIGN 
Modes. When alignment is completed for the specific IRIG 
under test, it will be torqued through approximately 360 
v degrees. There are six cycles of approximately 20 minutes 

each, which correspond to both plus and minus configurations 
of the X, Y, and Z IRIG*s. The approach time period for one 
cycle test completion can be observed by performing the 
following sequences: 

a. Insert Verb 41, NOUN 01 into KL48. Press ENTER pushbutton. 

b. Insert 01571 into KlU8. Press ENTER pushbutton. 

c. Verify on CRT that R1 is counting down octally. When 

R1 has counted to zero, VERB 07 and NOUN 30 will be 
flashing. ttiis indicates coupletion of one of the »ix 
cycle8. . 
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6* 2.17*7 Record the value displayed In register R1 CRT for the 
appropriate Test Number in Table XIX. 

Table XIX. Display of Test Parameters 


Test Number 

Symbol 

Display in R1 

>00001 

A‘.i 

♦ X X X X X 

-00001 

Ab +x • 

♦ X X X X X 

>00002 

A.e. y 

♦ X X X X X 

-00002 

A* +r 

♦ X X X X X 

>00003 

AB-z 

+XXXXX 

-00003 

£ 

<1 

♦ X X x X X 


6.2.17.8 

6.2.17.9 

6.2.17.10 
6.2.17.10.1 

6.2.17.10.2 

6.2.17.10.3 

6.2.17.11 


Enter VERB 36 Into Kl48. Press the E N TER pushbutton. Press 
The ERROR RESET switch on the LEB A0C D 6 KX. 

Repeat 6.2.17.4 through 6.2.17*8 until Test number in./.» ^ 
Table XVIII have been utilized., 

After all completion of all test numbers, stop the Analog Recorder. 

Enter VERB 40, NOUN 20 into Id48. Press ENTER pushbutton. 

Walt 90 seconds. 

Enter VERB 4l, M0UN 20 into K148. Preoa ENTER pushbutton. 

Enter >00000 Into K148, three times, press ENTER pushbutton 
after each entry. 

Perform the following calculationst 
a. X IRI0 Scale Factor Error 

*E " A E +x *■ A E -x 


parts/million 


b. Y IRI0 Scale Factor Error 

T « ’ A E *i * A*-* 


parts/Million 


2 







c. Z IRIO Scale Factor Error 


h " A B +z 4 A B -z 

" p arts/ailllon 


6.2.17.31.1 The Scale Factor error deviation for each IRIO shall be less than 
♦ 1750 parts/million. 

6.2.18 PIPA Scale Factor Determination Test 

6.2.18.1 Proceed vlth this test if 6.2.4 Operate Pover On Test or 6.2.2.2 
Turn On Procedure has been completed and system operation has not 

| been interrupted. If system operation has been interrupted, 

perform 6.2.2.2 Turn on Procedure before proceeding vith this test. 

6.2.18.2 Verify the IMU OPERATE pover has Ipeen applied and that the IMU 
TEMP MODE svitch has been in the AUTO OVERRIDE or PROPORTIONAL 
for a minimum of one hour. 

6.2.18.3 Verify that the TRANSFER svitch is set to COMPUTER position. 

6.2.18.4 Test Initiation t 

6.2.18.4.1 Insert and verify the following sequence into K-148 

• • • a. VERB 57 ENTER . 

b. 00002 ENTER ' 

Observe 07 in MAJOR MODE. 

6.2.18.4.2 Observe VERB 06 , NOUN 6l flashing. Rows R1 and R2 contain the NB . 
azimuth and latitude respectively in degrees. If R1 and R2 agree 
with known azimuth apd latitude Insert VERB 33, ENTER into 10.48 and 
proceed to 6.2.18.4.4. • 

6.2.18.4.3 Insert and verify the following sequence into 10.48. 

a. VERB 21 # ENTER 

b. +X X X.X X (Correct NB azimuth) ENTER 

C. VERB 22 ENTER 

d. +28523 (Correct NB latitude) ) ENTER 

e. VERB 33 ENTER 











ND 1002326A 


«» J m 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 

183U LAKEWOOD BLVD, DOWNEV CAUEONNIA 


NUMBER 


CODE IDENT. NO. 03953 

REVISION LETTER 


6.2.18.4.4 


6.2.18.4.5 


6.2.18.4.6 


6.2.18.4.7 


Observe VERB 06 HOUR 66 flashing. Rows Rl, R2, and R3 shall 
indicate: 

Rl ♦ 00032 (RB Tilt angle) 

R2 - 00000 (Test Index) 

R3 ♦ OOOOX (Test Position) 

Where X indicates positions 1 through 6 . 

NOTE: To complete this test,* positions 1 through 6 shall be 

performed. 

If Rl, R2 and R3 agree vith the above, insert VERB 33a ENTER into 
Kl48 and proceed to 6.2.18.4.6. 

Insert and verify the following sequence into Kl48. 


a. 

VERB 21, HOUR 02 

ENTER 

b. 

01231 t* 

ENTER 

c. 

+00032 (Correct NB tilt) 

ENTER 

d. 

VERB 21, HOUR 01 

ENTER 

e. 

01232 

ENTER 

f. 

-00000 (Correct Index) . 

ENTER 

g* 

VERB 21 HOUR 02 

ENTER 

h. 

01223 

ENTER 

i. 

+0000X (position) 

ENTER 

J. 

VERB 33 

ENTER 


After approximately 5 minutes record CRT indications of OG, 

IG and MO CDU angles. 

After approximately 18 minutes, VERB 06 HOUR 66 vill appear 
flashing Record Rl (XXXXX), R2 (.XXXXX) and R3 (position number). 


FORM MIRI-H-X R«V. 
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Position No. as Displayed In R3 


PTPA Being Tested and 
its Orientation 

X PIPA Up t 

X PIPA Dova 

Z PIPA Up 

Z PIPA Dova 

I PIPA Up 

T PIPA Dova 


.4.8 If it is desired to perform the tSst in the next “position, enter 
VERB 33 into IQ48. Press the ENTER pushbutton and return to 
6.2.18.4. After completion of position 6, the test shall be 
terminated by entering VERB 34 into Kl48. Press the ENTER 
pushbutton. 

''■ 9 ZERO P “ hbUtt °“- W *“ - 

.4.10 Enter VERB *1 NOUN 20 Into Kl48. Press the ENTER pushbutton. 

Enter *00000 into IQ48, Press the ENTER pushbutton• 

.4.12 Enter *00000 into K148. Press the ENTER pushbutton. 

•4.13 Enter *00000 into KlU8. Press the ENTER pushbutton. The COARS 

ALIGN mode lamp shall light. 

•5 Calculations 
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NUMBER 

REVISION LETTER 

PACE 

I • 



1 i i i 1 nn 

1 _ 


6.2.18.5.1 


6.2.18.5.2 


The value* obtained from R1 end R2 for each position are combined 
as follows: 

Contents of (Rl) x Contents of (R2> 1 

^ • UXXXX X X X X X 

Where 1 • Position Humber 

- • - 

V “-•. 

\ -_._ 

*5 " — — — — . t . ' • 

A 6 ■ - 

Compute the average 0 for each PIPA using from step Is 

a. for X - PIPA - A x - Ag ' 

■ 

2 

b. for Z - PIPA 0 Z A 3 - A4 

2 

c. forY -PIPA C^. Aj - A 6 


6.2.18.5*3 Compute the PIPA scale factors using five significant figures 
from 6.2.18.5.2 and the value of local gravity obtained from 
Table XXII. 

h x - 5.85 (local g) 


h 8 . 5.85 (local g) 


U .5.85 (local g) 

_ - 
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6.2.18. 

6.2.18. 


6.2.18. 


6.2.18. 


NORTH AMERICAN AVIATION. INC. 

SPACE And INFORMATION SYSTEMS DIVISION 

iaai 4 LAKEWOOD IIVO.OOWNIV CALIFORNIA 

COOK IOENT. NO. 039 SS 


REVISION LETTER 


T~ 1 I T~1~TT 


>. 3.1 These values shall fall within 500 PPM of the nominal SF of 5.85 cm/ 
sec/pulse. 


>.3.2 Solve the following equations for Dl, D2, and D2 for each PIPA scale 
factor. 


Vl “1 


D i * 


X i-2- X i-l| 


X l-3 * X i- 


where: 

Xj, is the present measured value of the Scale Factor, 

X. is the measured value of the Scale Factor from the 
1 last Scale Factor Test, 

Xj is the measured value of the Scale Factor from the 
test preceding X^. f * '. • . 

NOTE: Xj 1 and X t 2 may be found in the G&N System Data Package. 

The values of Dl, D2, and D3 shall not exceed the following values: 
(See 5.1.2.5.1.1)| 


Dl 

D2 

D3 


400 PPM 
600 PPM 
750 PPM 


5.4 v Compute the PIPA biases using the values computed in 6.2.18.5.1 and 
6.2.18.5.2 as follows: 

b -< A X ♦ A 2 

X a 


b -< A 3 + A 4> 


,< A 5 + V 


2 


5.4.1 These values shall fall within 0.0±2.28 cm/sec . 

TABLE XXn. LOCAL GRAVITY REQUIREMENTS 


Location 


Loc^Gravit^cm^sec^^ 
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NUMBER 

REVISION LETTER 



HIM 1 1 

PAGE 


6.2.18.5.4.2 Solve the following equations for Dl, D2, and D3 for each PIPA Bias. 


c i-i- x il 


V | D l| + | X i-2- X l-l| 

v H * h->"M 


Where: 


6.2.19 


6.2.19.1 


6.2.19.2 


6.2.19.3 


Xj is the present measured value of the PIPA Bias, 

X is the measured value of the PIPA Bias from the 
1 ” 1 last PIPA Bias test, 

X^ is the measured value of the PIPA Bias from the test 
preceding X . 

1-1 t' ’ . 

NOTE: X^_ l and X^_ 2 may be found in the G&N System Data Package. 

The values of Dl, D2, and D3 shall not exceed the following values: 
(See 5.1.2.5.1.1) 

2 ‘ 

D 0.5 cm/sec 

* 2 

D 0.7 cm/sec 

“ 2 

D 0.9 cm/sec 

3 

I RIG Coefficient Determination Test 

Proceed with this test if 6.2.4 Operate Power On Test or 6.2.2.2 Turn On 
Procedure has been performed, and system operation has not been inter¬ 
rupted. If system operation has been interrupted, perform Turn On 
Procedure of 6.2.2.2 before Proceeding with this test. 

CAUTION: Verify that the IMU Operate power has been applied for a 

minimum of 1 hour and that at least 1 hour has elapsed since 
running of the Gimbal Friction Test, 6.2.15. 

Verify or set transfer switch to COMPUTER. 

Obtain, verify and record the azimuth orientation of Spacecraft Z Axis. 


rONM Mtlt-M-t MB' 
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NUMBER 

REVISION LETTER 



zm~ri L-i_ 

PAGE 


6.2.19A Insert and verity the following sequence Into JQ.H6. 

a. VERB 57 ENTER * 

b. Obsezve VERB 21, NOUN 01 Flashing 

Q. 00001 . ENTER 

d. Observe 07 in MAJOR MODE 

6.2.19*5 Observe VERB 06, NOUN 6l flashing. Rovs R1 and R2 shall contain 

the nav base azimuth and test site latitude respectively. If 
the azimuth and latitude Indications are in agreement with the 
known values for these parameters press VERB 33, ENTER on K146 
and proceed to 6.2.3 9*7* 


6.2.19*6 Insert and verity the following sequence into K\U8. 

T * * 

a. VERB 21 ENTER 

b. +XXX • XX (correct NB azimuth) ENTER ' 

c. VERB 22 ENTER 

d. «fX X. XXX . ( correct site latitude) ENTER 

' e. VERB 33 ENTER 

6.2.19*7 Observe VERB 06, NOUN 66 flashing with Rovs Rl, R2, and R3 
indicating: 

Rl *00032 

R2 *00000 


R3 *00001 

If the above indications are present on the CRT or D6KI insert 
VERB 33# ENTER into K148 and proceed to 6.2.29*9* 




FORM Mlll-M-1 RCV. 
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COOK IDENT. NO. 039SS 


REVISION LETTER 


ri i i i i i 


6.2.19.8 


6.2.19.9 


6.2.19.16 

6.2.19.11 


Insert and verify the following sequence into 10.48. 


a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

1 . 


VERB 21 
01231 
400032 
VERB 21 
01232 
400000 
VERB 21 
01223 
400001 
VERB 33 


NOUN 02 


NOUN 02 


NOUN 02 


ENTJffi 

ENTER 

ENTER 

ENTER 

ENTER 

ENTER 

ENTER 

ENTER 

ENTER 

ENTER 


The GUV System will now cycle through the following modes 
indicated on the IMU CONTROL Panel. 


a. 

b. 

c. 

d. 

e. 

f. 


ZERO ENCOEER 
FINE ALIGN 
AIT CONT 
FINE ALIGN 
COARS ALIGN 
FINE ALIGN 


Approximately 90 seconds after the final Fine Align mode Is 
entered record Indication of IG, MS and OG CDU's and the time. 

After approximately 14 minutes, VERB 06, NOUN 66 will appear 
flashing. Record Indication of the IGj MG and OG CDU's and the 
time. Record Indication of Rl and R2. 

NOTE: Rl should be ±00000. 


FORM MII1-M-I Rtv. »-«4 
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NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
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CODE IDENT. NO. 03953 


NUMBER 

REVISION LETTER 



..1 1111 izn 

PACE 


6.2.19.12 

6.2.19.13 


6.2.19.1^ 

6.2.19.15 

6.2.19.16 

6.2.19.17 

6.2.19.1B 


Repeat test for positions 2 through 9 by inserting VERB 33 
ENTER into K148 after performing step 6.2vl9.11and then performing 
^J^d^f.'tttrough 9.2.19:11. Proceed to step 6.2.19.13 after performing 

Insert and verify the following sequence Into KlUd: 


a. 

VERB 33 


ENTER 

b. 

Observe VERB 09 

NOUN 66 

FLASHING 

c. 

VERB 21 

NOUN 02 

ENTER 

d. 

01231 

. 

ENZB* 

e. 

+00032 


ENTER 

f. 

VERB 21 

NOUN 02 

ENTER 

g- 

01232 


ENTER 

h. 

+00001 


ENTER 


VERB 21 

NOUN 02 

ENTER 

k. 

01223 

f* 

ENTER . 

. V t 

1. 

*00001 


ENTER 

m. 

VERB 33 


ENTER 


ROTE: Approximately 90 seconds after the final entry 

Into the FINE ALIGN mode (f below) perform 6.2.19.15. 

The G&N System will now cycle through the following mode as 
Indicated on the IMU CONTROL panel. 

a. ZERO ENCODER 

b. FINE ALIGN 

c. ATT CONT 

d. FINE ALIGN 

e. COARS ALIGN 

f. FINE ALIGN 

Insert and verify the following sequence Into 1CU6: 
a. VERB 06 * . NOUN 20 ENTER 

Record the indications of LEB DSKY rows Rl, R2 and R3 and the time. 

After approximately Ik minutes, VERB 06, NOUN 66 will appear 
flashing. Record indication of OG, IG and MG CDU's and the 
time. Record the indications of Rl and R2. 

Repeat the test for positions 2 through 6 by Inserting VERB 33 
ENTER into K1U8 after 6.2.19.17 and then performing 6.2.19.13m 
through 6.2.19.17. 
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COOK IDENT. MO. 039 SS 


NUMBER 

REVISION LETTER 



"HIM 1 1 

RAGE 


6 . 2 . 

6 . 2 . 


19.19 

19.20 


6.2.19.21 


6.2.19.22 


6.2.19.23 


After performing position 6 terminate test by inserting VERB 34 ENTER 
into K148. 

Insert and verify the following sequence into K148: 

a. VERB 41, NOUN 20, ENTER 

b. +00000 ENTER 

c. +00000 ENTER 

d. +00000 ENTER 

The data recorded for positions 1 through 9 when performing 6.2.19.11 has 
the following meaning: 

Position Displayed Drift Coefficients 

1 +NBDY 

2 +NBDZ 

3 +NBDX 

4 +NBDY + AD6RAY 

5 +NBDZ + ADSRAZ 

6 +NBDX + ADS RAX • # , 

7 +. 707NBDY + 1/2ADSRA + . 707NBDZ + 1/2ADSRAZ - 
1/2ADIAZ 

8 +. 707NBDY + 1/2ADIAY - . 707NBDX + 1/2ADSRAX - 
1/2ADIAX 

9 -. 707NBDZ - 1/2ADIAZ + . 707NBDX + 1/2ADIAX 

The data recorded for positions 1 through 6 when performing 6.2.19.16 and 
6.2.19.17 shall be utilized on the calculations sheets to derive the ADIA 
terms. 

The following terms shall be solved on the calculation sheet and have the 
following tolerances: 


NBD 

ADSRA 

ADIA 


‘ 0+35 meru 
> 0+40 meru 
' 0+100 meru 


6.2.19.24 Solve the following equations for Dl, D2, and D3 for each coefficient: 


l x t-i - x i 


H 

D J 


h-2- x i 

K-3- X t- 2 | 


form Mtat-M-; 
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NUMBER 

REVISION LETTER 



1 1 1 1 1 T~r~ 

PACE 


6.2.20 

6.2.20.1 


6.2.20.2 


6.2.20.3 


6.2.20.4 


6.2.20.5 


Whore: 

Xj is the present measured value of the coefficient, 

X is the measured value of the coefficient from the 
last coefficient determination, 

2 is the measured value of the coefficient from the 
test preceding X^. 

NOTE: Xj j and ^ may be found in the G&N System Data Package. 

The values of Dl, D2 and D3 shall not exceed the following values: 
(See 5.1.2.5.1.1) 


Dl 

D2 


NBD (meru) APIA (meru) ADSRA (meru) 
8 17 14 


12 

14 


33 

40 


21 

25 


Fine Alignment Test 

Proceed with this test if 6.2.4 Operate Power On Test has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.2.2 Turn On Procedure. 

Prior to performing this test, the GIN Installation Qualification Fixture 
shall be Installed on the supporting fixture and adjusted to permit proper 
operation of the G4N optics. The azimuth supplied by the azimuth autoset 
(Hef. No. 1) shall be known to £30 minutes of arc. 

CAUTION: Verify that the IMU Operate power has been applied for a minimum 
of 1 hour and that at least 1 hour has elapsed since running of the 
Gimbal Friction Test, 6.2.15. 

NOTE: System shall be in COARSE ALIGN mode under computer oontrol 
with gimbal angles at zero. Insure that GltN OPTICS MNA and 
MNB breakers are on (pushed in). 

Set OPTICS mode switch to ZERO OPTICS. After ZERO ENCODER lamp has 
extinguished on Condition Annunciator panel, return OPTICS mode switch 
to MANUAL. 

Initiate the test by inserting the following into K148: 

a. VERB 57 ENTER 

b. Observe VERB 21, NOUN 01 flashing 

c. 00003 - ENTER 

d. Observe PROGRAM lights, 07 

Observe that the ZERO ENCODER lamps on Condition Ann un c iator and.IMU 
CONTROL panel light and then extinguish. 


FORM Mlll-H-I REV. M4 
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NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
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COOK IOENT. NO. 03951 
I REVISION LETTER 


6.2.20.9 


6.2.20.13 


Observe VERB 06, NOUN 61 flashing with the following display: 

a. R1 + xxx. xx (Target 1 azimuth) 

b. R2 dk xx. xxx (TGT 1 EL. degrees) 

c. R3 00001 (TGT number) 

If Rl pTv* R2 are correct for present location insert VERB 33, ENTER into 
K148 and proceed to 6.2.20.9. 

To correct Rl, insert and verify the following into K148: 

a. VERB 21 ENTER 

b. + xxx. xx (Target 1 azimuth) ENTER 

To correct R2, insert and verify the following into K148: 


a. 

VERB 22 

ENTER 

b. 

4XX.XXX 

ENTER 

c. 

VERB 33 

ENTER 


Observe VERB 06, NOUN 61 flashing with the following display: 

a. Rl + xxx. xx (Target 2 azimuth) 

b. R2 ± xx.xxx (TGT 2 EL, degrees^ * . 

c. R3 00002 (TGT number) 

If Rl R2 are correct for present location insert VERB 33, ENTER 
into K148 and proceed to 6.2.20.12. 

To correct Rl, insert and verify the following into K148: 

a. VERB 21 ENTER 

b. + xxx. xx (Target 2 azimuth) ENTER 

To correct R2, insert and verify the following into K148: 


a. 

VERB 22 

ENTER 

b. 

±xx.xxx 

ENTER 

c. 

VERB 33 

ENTER 


Observe VERB 06, NOUN 61 flashing with the following display. 

a. Rl + 13500 (SM AZ) 

b. R2 + 28516 (LAT) 

If Rl and R2 are correct for present location, insert VERB 33, ENTER 
into K148 and proceed to 6.2.20.15. 

To correct Rl insert and verify the following into K148: 

a. VERB 21 ENTER 

b. + 13500 (correct SM AZ) ENTER 


DNM Mltt-M-t MV. M« 
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r~- 


1 MM l"l' 

HI 

0 

< 

L 


6.2.20.14 To correct F2 Insert and verify the following Into Xl46s 

A. VERB 22 OTTER 

b. ♦ 28516 (correct LAT) ENTER 

c. VERB 33 


6.2.20.15 Observe VERB 21, NOUN 30 flashing, insert and verify 00001, ENTER 
Into K146. 

6.2.20.16 Observe VERB 51 flashing with R1 indicating 00001. Sight through 
SXT and all&i with TOT 1. Upon reticle coincidence, press MARK 
pushbutton. If satisfied with alignment, press ENTER pushbutton on 
DCKY. (if not satisfied with alignment, insert and verify VERB 52, 
ENTER into D6KY and repeat above procedure.) 

6.2.20.17 Observe VERB 51 flashing with R1 indicating 00002. Sight through SXT 
and align with TOT £• Upon reticle coincidence, presp MARK pushbutton. 
If satisfied with alignment, press ENTER pushbutton on DoKY. (if not 
satisfied with alignment, insert and verify VERB 52, ENTER into DSKY 
and repeat above procedure.) 


6.2.20.16 


During approximately the next 3*5 minutes the following IMJ modlng 
will occur as indicated on the IMJ CONTROL panel. 


h. 

c. 

d. 

e. 

f. 


ZERO ENCODE 
FINE ALIGN 
ATTITUDE CONTROL 
FINE ALIGN 
COARSE ALIGN 
FINE ALIGN 


6.2.20.19 Repeat 6.2.20.16 and 6.2.20.17* 

6.2.20.20 Approximately 7 minutes after the BiJ enters the FINE ALIGN mode, VERB 
06, NOUN 06 will flash. R1 (whole) and R2 (fractional) will contain 
the misalignment (arc sea) of the Y PIPA IA about the Zg^. Record 

and Insert VERB 33, ENTER. R1 (whole) and R2 (fractional) will contain 
the misalignment (arc sec) of the Z PIPA IA about the Record R1 and 

R2. . . 

6.2.20.21 Insert and verify VERB 34, ENTER into 10.46. 

6.2.20.22 Repeat 6.2.20.4 through 6.2.20.14. 
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REVISION LETTER 

t~ i ~i i r~ 


EZ 


6.2.20.23 Observe VERB 21, NOUN 30 flashing, insert and verify 00002, ENTER 
into 10.48. 


6.2.20.24 

6.2.20.23 


6.2.20.26 
6.2.20.27 
6.2.20.28 

6.2.20.29 

6.2.20.30 


Repeat 6.2.20.16 through 6.2.20.19* 

Approximately 7 minutes after the IMII enters the FINE ALIGN mode, 
VERB 06, NOUN 66 will flash. R1 (whole) and R2 (fractional) will 
contain the misalignment (arc sec) of the X PIP A IA about the Zru* 
Record and insert VERB 33# ENTER. Rl (whole) and R2 (fractional) 
will contain the misalignment (arc sec) of the X PIPA IA about 
Xcjuj. Record Rl and R2. 

Insert and verify VERB 34, ENTER into IdAd. 

Repeat 6.2.20.4 through 6.2.20.14. 

Observe VERB 21, NOUN 30 flashing. Insert and verify 00003# ENTER 
into Kl4b. 


Repeat 6.2.20.16 through 6.2.20.19. 1 

Approximately 7 minutes after the IMU enters the FINE ALIGN mode, 

VERB 00, NOUN 66 will flash. Rl (whole) and R2 (fractional) will 
contain the misalignment (arc sec) of the X PIPA IA about 
Record and insert VERB 33, ENTER. Rl (whole) and R2 (fractional) will 
contain the misalignment (arc sec) of the Z PIPA IA about the Xg^. 
Record Rl and R2. 

6.2.20.31 Insert and verify the following into Kl48: 


6.2.20.32 

6.2.20.33 


a. 

VERB 34 

ENTER 

b. 

VERB 41 NOUN 20 

ENTER 

c. 

4 00000 

ENTER 

d. 

4 00000 

ENTER 

e. 

4 00000 

ENTER 

Tne 

misalignment angle of an 

IA about 


seconds or less. 

Remove OPTICS power by pulling out OPTICS MNA and MNB breakers oa 
Right Hand Circuit Breaker panel. 


FORM Mill 
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~ IIEVISIOH LITTii"" 


i—i—r 


6.2.21 


6.2.21.1 


6.2.21.2 


6.2.21.3 


6.2.21.4 


6.2.21.4.1 


6.2.21.4.2 


Gyrocompassing Test 

Proceed with this test if the Operate Power On Test 6.2.4 or the Turn On 
Procedure of 6.2.2.2 has been completed and system operation not been 
interrupted. If system operation has been interrupted, perform the Turn On 
Procedure of 6.2.2.2 before proceeding. 

CAUTION: Verify that the IMU Operate power has been applied for a 

mi n i m u m of 1 hour and that at le ast 1 hour has elapsed since 
running of the Gimbal Friction Test, 6.2.15. 

Load the Fit Rope Cont Sim Fit Tape (F04C017-K00040-XX) on the tape 
reader. This tape loads nominal IRIG and PIPA parameters for G&N 122 
and also loads gyrocompassing azimuth, latitude and Nav. Base azimuth for 
testing in the VAB. After display and verification of the data load, the tape 
will initiate the Prelaunch Aligi uient Program. 

Apply G&N OPTICS power by pushing in OPTICS MNA and MNB breakers on 
Right Hand Circuit Breaker panel. 

Start tape reader, after the tape reader stops, the data load may be changed 
by performing the following sequences. ' » « 

If required to change the IRIG or PIPA data load: 

a. Convert the data from engineering units to the AGO octal as 
stored in erasable memory. 

b. Load the octal data into the AGC by inserting the following 
sequence into K148. 

VERB 21 NOUN 02 ENTR 

YYYYY ENTR (E-Memory address from Table XXIII) 

XXXXX ENTR (OCTAL data) 

If required to change the gyrocompassing azimuth data load: 

a. Perform the following calculation: 

Gyrocompassing Azimuth X 16384 * AAAA.BBBBB 
.360 

b. Load correction into AGC by inserting the following sequence into K148: 


VERB 

NOUN 02 * 

ENTR 

01316 

ENTR 


SOAAAA 

ENTR 

(S = sign) 

VERB 21 

NOUN 01 

ENTR 

01317 

ENTR 


SBBBBB 

ENTR 
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NUMBER 




1 1 1 1 1 1 1 

PACE 


IMU Compensation Term 

E-Memory Location 

NBDX 

Ojkk 

NBDY 

071*5 

NBDZ 

. 07^ 

ADIAX 

07^7 

ADIAY 

0750 

ADIAZ 

0751 

ADSRAX 

0752 

AD6RAY 

0753 

ADSRAZ 


PIPAX BIAS 

0736 

PIPAX 8. F. 

0737 

PIPA Y BIAS 

07^0 

PIPA Y S. F 

Olkl 

PIPA Z BIAS 

07^2 

PIPA Z S. F 

07^3 


Table XXIII IMU Compensation Terms 
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NUMBER 

REVISION LETTER 



IX. 1, 1 1 1 [HZ 

PACE 


6.2.21.4.3 If required to change the nay. base azimuth data load: 


a. Perform the following calculation: 


Nav. Base Azimuth 

360 


X 16384 


EEEE.FFFFF 


b, 


toad correction into AGO by inserting the following sequence 
into 10.48: 


VERB 21 

01352 

SOEEEE 

VERB 21 

01353 

SFFFFF 


NOUN 02 ’ 

ENTR 

ENTR 

NOUN 01 

ENTR 

ENTR 


ENTR 

(S * sign) 
(ENTR) 


6.2.21.4.4 If required to change the latitude data load: 


a. Perform the following claculation: 

— X 16384 - MMMM.NNNNN 

b. toad correction into AGO by inserting the following 
sequence into Kl48: 


VERB 21 

NOUN 02 

ENTO 

01314 

ENTR 


30MMMM 

ENTR 


VERB 21 

NOUN 01 

ENTR 

01315 

ENTR 


SNNNNN 

ENTR 



6.2.21.5, Start the tape reader. 

6.2.21.5-1 When the tape reader stops, observe VERB 06, NOUN 6l flashing 
with R1 displaying gyrocompassing azimuth +71-99 degrees 
within ± 0.01 degrees. 


Start the tape reader. 

When the tape reader stops, observe VERB 06, NOUN 6l flashing 
with R1 displaying Nav. Base azimuth, +345.97 within 0.01 
degrees and R2 displaying local latitude, +28.516 within 
0.006 degrees. 


6.2.21.6 

6.2.21.6.1 
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6.2.21.7 Start the tape reader to initiate the Initialization and Inertial 
Reference portions of the Prelaunch alignment Program. Major Mod* 
will indicate 01. 

6.2.21.8 Within 10 minutes the MAJOR MODE lights will indicate 02 on the CRT 
and D3KY when the program enters the gyrocompass portion of the PRE¬ 
LAUNCH ALIGNMENT program. At this time, and during each succeeding 
15 minute Interval for the duration of .the test, record in Table 6.1 t 
the dial readings for the Outer Glmbal, Inner Gimbal and Middle 
Glmbal CDU's. After recording the first (t«0) set of data Immediately 
proceed to step 6.2.21.9* 

6.2.21.9 Set the CONTROLLER MODE svitch to DIRECT, 

OPTICS MODE svitch to ZERO OPTICS, and CQNTROLIER SPEED svitch to MED 
on the G&N Indicator Control Panel. 

6.2.21.10 After the ZERO ENCODER lamp on Event Module 4A3-A4-E1-7 extinguishes 
set the Optics Mode svitch to MANUAL. 

6.2.21.11 Enter the folloving inputs into KL48: 

VERB 37# ENTR 
. | 03, ENTR 

NOTE: The 03 vlll appear in the NOUN lights vhen entered. 

Folloving the pressing of the ENTR pushbutton, the NOUN 
lights vlll be blanked. When the test is entered, 03 vill 
appear in the MAJOR MODE lights within 10 seconds and the 
KEY RELEASE lamp on the DSKY vill illuminate. 

6.2.21.12 Observe that the Major Mode lights indicate 03 on the CRT. 

6.2.21.13 Press the KEY RELEASE Pushbutton on the IEB DSKY. 

6.2.21.14 Perform paragraphs 6.2.20.6 through 6.2.20.11 of the G&N FINE 
ALIGNMENT TEST, to enter‘the correct components for TARGETS 1 and 2. 

6.2.21.15 Observe that the "MARK" command, VERB 51 la flashing on the CRT and 
DSKY and that the following values are displayed in Rl, R2 end R3* 

R1 ♦ 00001 {Target #l) 

R2 ♦ 00002 (Target #2) 

R3 ♦ 00000 . 



rOMM HIV. 
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6.2.21.16 Align the SXP St LOS vith the reticle dot on Target #1. When 
aligned, press the HARK pushbutton. 

6.2.21.16.1 If not satisfied vith the MARK, enter VERB $2 into KlU8 or LEB 
DSKY. Press ENTR pushbutton and repeat step 6.2.21.16. If 

1 satisfied vith the "MARK" proceed to 6.2.21.17. Observe that VERB 51 
continues to flash on CRT and DSKY. 

6.2.21.17 Align the SXP St LOS vith the reticle dot on Target j$l2. When aligned, 
press the MARK pushbutton. Observe 50 In the VERB lights on the CRT 
and DSKY requesting operator action. 

6.2.21.17.1 If not satisfied vith this "MARK" reject it by entering VERB 52 into 
10.48 or LEB DSKY. Press ERTR pushbutton and repeat step 6.2.21.17. 

If satisfied vith the "MARK", press the ElfTR pushbutton and proceed 
to 6.2.21.18. 

6.2.21.18 Observe the following displays on the CRT and LEB DSKYs (Rl, R2 and 
R3 contain the three misalignment angles). 

VERB 06, NOUN 67 (FLASHING) 

Rl ♦ XX.XXX (X Gyro Torquing Angle) 

R2 7 XX.XXX (Y Gyro Torquing Angle) 

R3 £ XX.XXX (z Gyro Torquing Angle) 

6.2.21.19 Enter the following into 1GL48 i 


VERB 21 
VERB 22 


ENTR 00000 X set torq / to 0 

ENTR 00000 Y set torq £to 0 


6 . 2 . 21.20 


Observe and verify that the MAJOR MODE lights indicate 02 on the CRT 
and DOXY. 


6.2.21.20.1 Wait two (2) hours before proceeding. 


6 * 2 . 21.21 


Repeat steps 6.2.21*9 through 6.2.21.18. Record the readings for the 
appropriate gyros in Table 6.2. (First Reading, Data Set #2). 


6.2.21.21.1 Enter the following Inputs Into Kl4dt 


VERB 34 ENTR 
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NUMBER 

REVISION LETTER 

PACE 




~ft n run 



6.2.21.22 Repeat steps 6.2.21.9 and 6.2.21.10 two (2) more times to obtain the 
second and third readings. Each time that 6.2.21.16 Is completed, 
record the readings for the appropriate gyros in Table 6.2, and 
enter the following Into K148: 

VERB 34 ENTR 

6.2.21.22.1 Calculate the average value of the three readings for each gyro 
and record In Table 6.2. 

I 

6.2.21.23 At 30 minute Intervals perform steps 6.2.21.23.1 through 6.2.21.23.3 

three times to obtain data sets 3 4. 

6.2.21.23.1 Repeat steps 6.2.21.9 through 6.2.21.18. 

6.2.21.23.2 Record the contents of Rl, R2 and R3 for the appropriate gyros 
in Table 6.2. 

6.2.21.23.3 Enter the following into K148; 1 

VERB 34 ENTR 

6.2.21.24 Calculate the average value of the three readings for each gyro 
In each data set. Record in Table 6.2. 

6.2.21.24.1 The average values recorded in Table 6.2, data sets 2, 3 4 

shall bes 

+ 0.05 degrees or less on X , 

' 7 o.0$ degrees or less on Y 
7 0.60 degrees or less on Z % 

6.2.21.24.2 The average values for data sets 3 and 4 shall not deviate from the 
average value for data set 2 by more than the following a m ou n ts; 

+ 0.02 degrees or less than X 
7 0.02 degrees or less than Y 
7 0.08 degrees or less than Z 

ROTE; Coordinate the next steps with the test conductor 
before proceeding. 

6.2.21.23 After recording data set 4, have the input voltage to the GAN system 
adjusted to 26.1 volts do for a period of one hour. 
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6.2.21.25.1 The following lamps on Event Module 4A3A5E1 shall be lighted: 

SIGNAL 

a. 28 V DC AGC 

b. 28 V DC OPERATE/lMU . 

c. 2oV DC OPTICS 


6.2.21.25.2 


Record voltage readings on the CRT of the following signals on 
the data sheet: 


6.2.21.25.3 


Measurement 


List No. 

Signal 


Requirement 

a. 

CG 

1400 

IMU 2.5 V 25.6 KC 

aipply 

2.1 to 2.9 VRMS 

b. 

CO 

1401 

OPT 2.5 V 25.6 KC 

Supply 

2.1 to 2.9 VRMS 

c. 

CG 

1301 

IMU 2 V 

3200 CPS Supply 

2.9 to 4.10 VRMS 

d. 

CG 

1101 

-28 VDC 

ELECTRONIC 

-33.7 to -21.3 VDC 

e. 

CG 

1030 

♦3 VDC 

AGC 

aipply 

♦1.88 to 4.12 VDC 

f. 

CG 

1020 

♦13 VDC 

AGC 

aipply 

♦11.7 to ♦14.3 VDC 

g- 

CO 

1201 

IMU 28 V 

800 CPS 

1% o° 

27.0 to 29.9 VRMS 

h. 

CG 

1203 

IMU 28 V 

800 CPS 

5* 0 a 

24.7 to 30.3 VRMS 

1 . 

CG 

1202 

IMU 28 V 

800 CPS 

5% -90® 

26.1 to 29.9 VRMS 

J. 

CG 

1204 

CDU 28 V 

800 CPS 

5* -90° 
1* 0® 

26.1 to 29.9 VRMS 

k. 

CG 

1211 

OPT 28 V 

800 CPS 

27 to 29 VRMS , 

1 . 

CG 

1212 

OPT 28 V 

800 CPS 

5* -90 

2b. 1 to 29.9 VRMS 

Repeat 

steps 6.2.21.23.1 through 6.2.21.23. 

.3 three times thirty 


minutes after adjustment of the G&N Input voltage to 26.1 volts de. 


6.2.21.25.4 Repeat steps 6.2.21.23.1 through 6.2.21.23.3 three times one hour 
after adjustment of the G&N Input/voltage to 26.1 volts dc. Record 
the data as data set 6 in Table 6.2 and calculate and record the 
average values. 


6.2.21.26 Have the Input voltage to the G&N system adjusted to 31«3 volts dc 
for a period of one hour.* 

6.2.21.26.1 The following lamps on Event Module 4A3A5E1 shall be lighted: 


SIGNAL 

a. 28 V DC AGC 

b. 28 V DC OPERATE IMU 

c. 28 V DC OPTICS 


6.2.21.26.2 Record the voltage readings for the signals listed In 6.2.21.25.2. 
The requirements shall be those listed In 6.2.21.25.2. 




rOMM Mlll-M-I 
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6.2.21.26.3 Repeat steps 6.2.21.23.1 through 6.2.21.23*3 three tines thirty 

minute8 after adjustment of the 0&N input voltage to 31.3 volts do. 
Record the data as data set 7 In Table 6.2 and record the average 
values. 


6.2.21.26.4 Repeat steps 6.2.21.23.1 through 6.2.21.23.3 three times one hour 
after adjustment of the G&N input voltage to 31*3 volts dc. Record 
the data as data set 6 In Table 6.2 and calculate and record the 
average values. 

6.2.21.27 Have the input voltage to the GAN system adjusted to 26 volts do. 

6.2.21.26 Enter the following into the 10.46: 


VERB 37 

ENTR 


00 

E17TR 


VERB 40 

NOUN 20 

ENTR wait 90 seconds 

VERB 41 

NOUN 20 

ENTR 

♦00000 

ENTR 


♦00000 

ENTR 


; 100000 

ENTR 



6.2.21.29 Verify that COARSE ALIGN is the only mode lamp lighted on the XHJ 
Control Panel. 


6.2.21.30 Pull out OPTICS MNA and MNB breakers on Right Rand Circuit Breaker 
panel. 


rOMM Mill' 
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15 

30 

*5 

6o 

75 

90 

105 
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135 
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225 

240 

255 

270 
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ADDENDUM NO. 1 

This specification (ND1002326) shall be modified as shown below for use with Spacecraft 020. 

1. Page 3, Change from: "MA 0308-0049 Component Installation Procedure 
Apollo Guidance Equipment S/C 017." 

To: "MA 0308-0049 Component Installation Procedure-Apollo Guidance 
Equipment 8/C 020." 


2. Page 4, Change from: "SC 017, Block I, Series 100, Acceptance Data Package." 

to: "SC 020 Block I Series 100, Acceptance Data Package." 


3. 


Page 6, Paragraph 4.1, Item 20 
Change from: "F04C017-K00012-XX" 
to: "F04C020-K00012-XX" 


4. 


Item 35 

Change from: "F04C017-K00020-XX" 
to: "F04C020-K00020-XX 1 


Item 36 

Change from: "F04C017-K00031-XX" 
to: " F04C020-K00031-XX" 


Item 37 

Change from: "F04C017-K00040-XX" 
to: "F04C020-K00040-XXV 


4. Page 12, paragraph 5.7,2 

Change from: "... Specification MA 0308-0049 Mechanical Installation 
. Specification for Apollo Guidance Equipment (S/C 017)" 
to: "... specification MA 0308-0049 Mechanical Installation 

Specification for Apollo Guidance Equipment (S/C 020)" 


8. Page 20, Paragraph 6.2.1.3.11 

Change from: "F04C017-K00012-3gC' 
to: "F04C020-K00012-XX" 


6. Page 27, Paragraph 6.2.2.2.13 and 6/2.2.2.14 
Change from: "F04C017-K00012-XX" 
to: "F04C020-K00012-X2C' 


7. Page 32, Paragraph 6.2.3.3.1 

Change from; "F04C017-K00020-XX" 
to: "F04C020-K00020-XX" 


Mill—H—i 
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... 

FACE 


ADDENDUM NO. 1 (Coitinued) 


8. Page 75, Paragraph 6.2.15.1 
Change from: "F04C017-K00031-XX" 

to: "F04C020-K00031-XX" 

9. Page 97, Paragraph 6.2.21.2 
Change from: "F04C017-K00040-XX" 

to: ,, F04C020-K00040-XX" 


loan Mist-M-X S«V. »-*4 







KASA/M3C 
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5. GENERAL REQUIREMENTS 

5.1 Safety Requirements 

5.1.1 Operator Safety 

5.1.1.1 Ncomalaafety precautions shall be observed throughout the GAN post-installation 


5.1.2.1 To preserve the operational life of the components of the GAN hardware under test 
settings and adjustments shall be performed only when specified in the test proce-’ 
dure. Care shall be exercised in the accomplishment of all settings and adjustments 
to avoid excessive wear and damage to the equipment. All precautionary measures 
stated throughout the test procedures shall be strictly adhered to. 

5.1.2.2 Prior to the electrical connection of the GAN System to the spacecraft harness a 
complete verification of spacecraft power, to Include both voltage polarity and mag¬ 
nitude, shall be completed to preclude damage to the GAN due to Incorrect power 
application. 

6.1.2.S In no event ahall the ICTC be disconnected from PSA Twy 7 except when specified 
to do so in a specific test. 

5.1.2.4 The generation of noise alarm Indication, as evidenced by one or more Noise Peak 
Ev ®“‘J l “ np8 ^coming lighted ahall be cause for Immediate determination of effects 
on GAN System Test In progress. In the event of detrimental effects on the system 
£**’ * t ~ U f 1 lef “ , °® tlng r ° utl “ 8haU I* “tered “> determine the cause of the alarm. 
Testing shall continue only after demonstrating that the cause of the noise alarm has 
been located and that remedial action has been or will be taken, or that the tran- 
slentor noise causing the alarm has no detrimental effect on the GAN System test 
in progress. 

6.1.2. • Failure of the GAN System to pass aqy examination or test specified herein «h«i| 

tentatively classify the GIN System as non-cortorming. Normal test sequence may 
be continued upon determination of the cause of the non-conformance or at the dls- 
cretion of the GIN contractor test team If not detrimental to the GAN System or othei 
torfacteg subsystems. All non-conformances shall be Investigated and cleared by 
waiver (F. N. N.), correction of specification, or hardware replacement and retest 
The suspected malfunctioned hardware shall be removed and returned to the labora- 
tory where the malfunction shall be verified. Only after malfunction verification 
ahall a flight certified replaceable element be Installed in the GAN System. 

5.1.2.5.1 Inertial Component Stability Failure. 

6 . 1 . 2 . 5 . 1.1 HDj, Dj, or D s exceeds the maximum values as Indicated In 6. 2 . 18 .5.3. 2 , 

6.2.18.6.4.2, and 6.2.19.24 for any PIPA or HUG: that PIPA or IMG shall be 
retested In the sequence indicated below. The coefficient stability terms shall 
then be recalculated. 


D 1( Dj or D s 


IMU 

Standby 


IMU 

Opera* 
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K D l» d 2» °3 are wltWn tolerance specified after retest, the original out 

of tolerance terms shall be exonerated. 

U D l» ° 2 ' or d q ®xceeds its maximum value after the retest sequence is com¬ 
pleted, the requirements of 5. 1 . 2 . 5 . 1 . 1.1 shall !. i.C {'!'•’) 

J>ij . 

S. 1.2.6. 1 . 1.1 Stability requirement*. Failure to be within the maximum value* of D,, D» 

and D 3 after the retest sequence of 6 . 1 . 2 . 6 . 1.1 shall constitute a failure 
of the assembly, 

5 .2 Standard Environmental Conditions 

5.2 .1 The G&N System when installed in the Command Module shall be tested in an 
environment in accordance with ICD MH01-1248-416. At no time shall the dust 
particle count exceed level 300,000 of Federal Standard 209 with no more than 
2,000 particles per cubic foot larger than ft microns; no more than 35 particles 
larger than 05 microns with no more than 3 of these 35 larger than 100 microns 
in existence. Dust covers shall be Installed on the SXT and SCT per ICD MH01- 
01250-116 when optics are not under test. 

5.2.2 The Apollo GftN System shall interface with a qualified ECS distribution system 
which shall supply coolant fluid during STANDBY and OPERATE control modes 
with flow rates and inlet temperatures as specified in ICD MHO1-01249-416. 

5.3 Test Equipment Tolerances 

5.3.1 All tolerances specified herein do not include instrumentation uncertainties. 

5.4 Test Sequence 

5.4 .1 The teat Sequence normally should follow the steps outlined by Code numbers in 
Figure I in the order specified. Ibis normal order can be deviated on approval 

' by the CM Steering Committee. 

5.5 After the defective, replaceable element has been substituted with a flight certi¬ 

fied unit, the GAN System checkout sequence shall regress to the rer unning Q f 
applicable portions of the selected sequence (by paragraph number) categorized 
by the subassembly in which the malfunction occurred. The chosen subassembly 
categories are presented in Table n versus an appropriate retest paragraph se¬ 
quence. Retest shaU be conducted by performing applicable portions of all 
indicated paragraph numbers in the sequence luted as Indicated under the appro¬ 
priate subassembly heading or as directed by NASA Test Engineering. Retest 
shall proceed to the point in the normal test sequence at which the discrepancy was 
detected and corrected. Normal testing shall continue beyond this point in the 
specified sequence of Table I. It must be noted that Table fi U to be used only as 
s guide. J 












GNIC PANEL 


















6.2.21.22 Repeat rtep. 6.2.21.9 and 6.2.21.18 two (2) .ore time, to obtain tb. 

eecond and third readings. Each tiine that 6.2.21.16 is cooroleted, 
record the readings for the appropriate gyros in Table 6.2. and 
enter the following into KL48: 


VERB 34 ENTR 


6.2.21.22.1 Calculate the average value of the three readings for each gyro 
and record in Table 6.2. ** 


6.2.21.23 At 30 minute intervals perform steps 6.2.21.23.1 through 6.2.21.23.3 
three times to obtain data sets 3 4. 


6.2.21.23.1 Repeat steps 6.2.21.9 through 6.2.21.18. 

6.2.21.23.2 Resort the content, of HI, R2 and R3 for th. appropriate gyro. 

U TftDJL6 


6-2.21.23.3 Enter the following into Kl46s 
VERB 34 ENTR 

6.2.21.24 Calculate the average value of the three readings for each gyro 
in each data set. Record in Table 6.2. « 

6.2.21.24.1 The average values recorded in Table 6.2, data sets 2. 3 and 4 

■HaI 1 Vi. * 9 * 


♦ 0.05 degrees or less on X 

♦ 0.05 degrees or less on Y 

♦ 0.60 degrees or less on Z 

6.2.21.24.2 The average values for data sets 3 and 4 shall not deviate from the 
average value for data set 2 by more than the following amounts: 

♦ 0.02 degrees or less than X 
♦, 0.02 degrees or less than Y 
± 0.08 degrees or less than Z 


NOTES Coordinate the next steps with the test conductor 
before proceeding. 
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5.13 Optics Power Turn On Procedure for Optical GSE Alignment Test. 

5.13.1 The Optical GSE Subsystem Alignment Test must be cong>leted before 
proceeding with the following tests: 

a. 6.2.13 Optic Positional Accuracy Test 

b. 6.2.20, Fine Alignment Test 

c. 6.2.21 Gyro Compassing Test 

d. 6.2.18 PI PA Scale Factor Determination Test 

e. 6.2.19 IRIG Coefficient Determination Test 

5.13.2 The GAN Optics Turn On procedure for Optical GSE Subsystem Alignment 
Test may be performed at anytime in the tests in Table I, 6.2.1 through 
6.2.9,except for those sequences requiring OPTICS or LIGHTING main power 
shutdown. Optics power shall only be applied during those tests requiring 
measurement of optics parameters. 

5.13.3 GAN Optics Power Turn-ON 

5*13.3*1 Insure that the SXT and SCT eyepieces are installed properly on the 
G&N Optics base. The optics switches and selectors on the G&N 
Indicator Control Panel shall be set to the following positions: 

a. SLAVE TELESCOPE STAR LOS 

b. OPTICS MODE tc MANUAL 

C. CONTROLLER MODE to DIRECT 

d< CONTROLLER SPEED to LO 

e. POWER and BRIGHTNESS to ON 

f. PANEL BRIGHTNESS to maximum increase 

5.13.3.2 Place or verify that the LIGHTING AC1 and AC2 breakers on the Right Head 
Circuit Breaker Panel to ON position. (Breakers pushed in). 

5.13.3.3 Place the OPTICS MNA and MNB breakers on the Right Hand Circuit Breaker 
Panel to ON position. (Breakers pushed in). 
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5.13-3*4 OPTICS +28 VDC DISCRETE shall be Issued (C01533) by observing that 
the OPTICS lamp on the Event Module is lighted. 

$•13*3*5 Sight through the BXT eyepiece to verify that the optical reticles are 
Illuminated. 

$.13.3.6 Verify that the optics supply voltage listed below appear on the CRTs 
s* 00 1^01 OPTX 2V 25.6 KB Supply in PH +2.1 to 2.9 VRM3 

b. CO 1211 OPTX 28V .8 KB ljt DEO supply +27 to 29 VRM3 

e. CO 1212 OPTX 20V .8 KB 5^-90 supply 426.1 to 29.9 VRMS 


$•13*3*7 Ensure that the opt ice 033, Optics Support Fixture, Model No. Alt-135, 
has been properly Installed. 

5*13*3* • Proceed with the Optical OSE Subsystem Alignment Test In accordance 

with OCPK021. 

$.lt There are requirements in 6.2.7 DfJ Temperature Control Test, 6.2.18 PIPA 
Scale Factor Determination Test, and 6.2.19 IRIO Coefficient Determination 
Test that must be obtained from the Acceptance Data Package. The afore¬ 
mentioned data, which fulfilled the requirements, shall be available prior 
to checkout of the OUf System. 
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6.2.1.3.9 Verify that the AGC is in the Backup Mode by monitoring on CRT that the 
Program indicates 00, and the program readouts on the MDC and LEB AGC 
DSKY indicate 00. 

6.2.1.3.10 Obtain E Memory Zeroing Tape No. F04C017-K00012-XX and load the 
tape into the tape reader. Run the tape to the first STOP on the tape to 
zero erasable AGC memory locations. 

6.2.1.3.11 Run the remaining portion of tape to initiate AGC Self Test. Wait approxi¬ 
mately three minutes. 

6.2.1.3.11.1 Rl, R2, and R3 of DSKY will display contents of SCOUNT, SCOUNT +1 

and SCOUNT +2 registers, respectively. Verify Rl, R2, and R3 are incre¬ 
menting in a positive direction every 67i2 seconds. Monitor Rl, R2, and 
R3 until Rl equals 00003, and R2 and R3 equal 00002. 

6.2.1.4 Standby Power Temperature Control Loop Tests. 

6.2.1.4.1 Enter the IMU Standby Mode of Operation by engaging the IMU HTR MN A 
and MN B breakers on the Right Hand Circuit Breaker Panel (breakers 
pushed in). Record range time. 

6.2. 1.4.2 Verify that the IMU -1-28 VDC STANDBY discrete lamp on Event Module 
is lighted. (CG 1513) 

6.2.1.4.3 Set 1CTC Power ON-OFF switch to ON position. . 
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6.2.3.2.2.1 

6.2.3.2.S 

6.2.3.2.3.1 

6.2.3.2.3.2 

6.2.3.2.3.3 

6.2.3.2.3.4 

6.2.3.2.3.5 

6 .2.3.2.3.6 

6.2.3.2.3.7 

6.2.3.2.3.8 

6.2.3.2.3.9 

6.2.3.2.3.10 
6.2.3.2.4 


6.2.3.2.4.1 


6.2.3.2.4.2 


Press ERROR RESET and KEY RELEASE pushbuttons. The KEY RELEASE 
and AGC alarm lamps shall not be lighted. 

DSKY Pushbutton Check 

Enter VERB 25, NOUN 02 into LEB AGC DSKY. Press ENTER pushbutton. 
Enter 01775 into LEB AGC DSKY. Press ENTER pushbutton. 

Enter +00123 into LEB AGC DSKY. Press ENTER pushbutton. 

Enter -00456 into LEB AGC DSKY. Press ENTER pushbutton. 

Enter -00789 into LEB AGC DSKY. Press ENTER pushbutton. 

Verify that +00123 is displayed in Rl, -00456 is displayed in R2 and 
-00789 is displayed in R3 in the LEB and MDC AGC DSKY's. 

Enter VERB 05, NOUN 02 into LEB AGC DSKY. Press ENTER pushbutton. 

Enter 01775 into LEB AGC DSKY. Press ENTER pushbutton. 

The LEB and MDC AGC DSKY’s shall indicate 00173 in Rl, 77067 in R2, 
and 76352 in R3. Verify the displays. 

Repeat 6.2.3.2.3.1 through 6.2.3.2.3.9 using the MDC AGC DSKY. 

C-Relay Check 


CAUTION 

Ensure that the Mission Control Programmer circuit breakers AUX BUS A 
MCP1 and MCP2, AUX BUS B MCP1 and MCP2 and POST LDG MCP of the 
Auxiliary DC Power Control Box are in the OFF positions. 

NOTE: ACCEL FAIL, IMU FAIL, CDU FAIL and ZERO 
ENCODER lamps on Condition Annunciator panel 
will light intermittently during this test. Ignore 
KEY RELEASE light until directed to press KEY 
RELEASE. 

Enter the following sequence into MDC or LEB AGC DSKY to initiate 
the C-Relay Test: 

a. VERB 15 NOUN 01 ENTER 

b. 00723 ENTER 

c. VERB 57 ENTER 

d. 00006 ENTER 

Press KEY RELEASE pushbutton after KEY RELEASE lamp lights. Rows 
Rl, R2 and R3 shall display the contents of DSPTAB +11D, (Rl), DSPTAB 
+12D, (R2), DSPTAB+13D, (R3). 
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6.2.3.3A.4 

6.2.3.3. *.5 

6.2.3.3. V.6 

6.2.3.3. *>-7 

6.2.3.3A.8 

6.2.3.3- S 

6 . 2 . 3 .3.5.1 

6.2. 3.3.5.2 

6.2.3.3- S.3 

6.2.3.3.5A 

6.2.3.3.5.5 

6.2.3.3.5.6 

6.2.3- 3.5-7 

6.2.3.3.5.8 

6.2.3.3.6 

6.2.3.3.6.1 

6.2.3.3.6.2 

6.2.3.3.6.3 


The RUPT LOCK alazn light shall be lighted. Verify Indication on 
USB DSKT, Event Nodule, and CRT (CG 5026). Disregard all ether 
alazn Indications. Press ERROR RESET. 

Press the RUM Indicator switch an 4 a 4-H46 te RDM. Malt until 
tape stops. 

Verify R1 lndleates00003 en CRT. 

Press the ROI Indlcater switch en 4A4-KL46 te ROT. Wait until 
tape steps. 

Cie RUPT LOCK alazn light shall he lighted. Verify Indication 
en I£B DSKY, Event Nodule, and CRT (CO 5026). Disregard all 
ether alarm Indications. Press ERROR RESET. 

TO Trap (iXie to constant TC Instruction or an extended period 
without a TC Instruction being generated) 

Press the RU1 Indlcater switch en 4 a 4-KL48 te RU1. Malt until 
tape steps. 

Verify R1 Indicates 00004 on CRT. 

Press the BUI Indicator switch en 4A4-KL46 te RUE. Ualt until 
tape stops. 

The TC TRAP alarm light shall be lighted. Verify indications en 
the LEB DSKX and Event Nodule (CO 5029). Press ERROR RESET 
pushbuttons. 

Press the HUE Indicator switch en 4A4-KL46 te RUE. Malt until 
tape stops. 

Verify R1 indicates 00005 on CRT. 

Press the BUI Indicator switch en 4 a4-KU 6 te RUE. Malt until 
t^pe stops. 

The TC TRAP alazn light s h all be lighted. Verify indication on 
LEB DSKT and Event Nodule (GO 5029). Press ERROR RESIT. 

PGIS CAUTIOI alazn generated by llghtvatehsuua program alazn. 

Press the BUI Indicator switch en 4A4-KL46 te RUV. Malt until 
tape stops. . . 

Verify R1 Indicates 0000#' on CRT. 

Press the RUI Indicator switch on 4A4-KL46 to RDM. Malt until 
tape steps. 
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6.2.3.3.6.4 


6.2.3.3.7 


Verify the PGNS caution lamp on Condition Annunciator panel lights within 
8 seconds after tape stops. Error lamp on Panel 1-0 light within 3 seconds 
after tape stops and that the GIN ERROR lamp lights for only 2 to 3:eecends 
Press Error Reset pushbutton. 

Check Fail indications. 


6.2.3.3.7.1 


6.2.3.3.7.2 


Press the RUN indicator switch on 4A4-K148 to RUN. 
Wait until tape stops. 

Verify Rl indicates 00007 on CRT. 


6.2.3.3.7.3 


6.2.3.3.7.4 


6.2.3.3.7.5 


Press the RUN indicator switch on 4A4-K148 to RUN. 

Wait until tape stops. 

Verify CHECK FAIL alarm indications on LEB DSKY and Event Recorder 
(CG 5023) and the PGNS lamp is lighted. 

Press ERROR RESET on DSKY. 


6.2.3.3.8 

6.2.3.3.8.1 

6.2.3.3.8.2 

6.2.3.3.8.3 

6.2.3.3.8.4 

6.2.3.3. 8.5 

6.2.3.3.9 
6.2.3.3. 9.1 
6.2.3.3.9.2 


Program Alarm indication 

Press the RUN indicator switch on 4A4-K148 to RUN. Wait until tape stops. 
Verify Rl indicates 400008 on CRT. 

Press the RUN indicator switch on 4A4-K148 to RUN.. Wait until tape stops. 

Verify Program Alarm indication on LEB DSKY and Event Recorder 
(CG 5020) and that PGNS lamp is lighted. 

Press ERROR RESET on DSKY. 

TELEMETRY FAIL ALARM 

Press RUN indicator switch on 4A4-K148 to RUN. Wait until the tape stops. 
Verify that Rl displays 400009 on the CRT. 


6.2.3.3.9.3 


Press the RUN indicator switch on 4A4-K148 to RUN. Wait until the 
tape stops. 


6 .2.3.3.9.4 


Verify that the TELEMETRY FAIL alarm is illuminated in the MDC 
and the LEB DSKY. 


6.2.3.3.9.5 


Verify that SEAL is indicated on the K-START module. Press ERROR 
RESET to clear AGC DSKY's. 


6.2.3.3.9.6 


Insert Verb 36 and ENTER into LEB DSKY. Insert VERB 21 NOUN 02 and 
ENTER into LEB DSKY. Insert 00041 and ENTER into LEB DSKY. Insert 
00000 and ENTER into LEB DSKY. 
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6.2.3.3.10 PARTW FAIL 

6.2.3.3401 Press the HUH indicator switch on 4A4-K148 to HUH. Wait until 

the tape stops. 

6.2.3.3402 Verify that R1 indicates 400010 4m CRT. 

6.2.3.3404 Press the HUH indicator on 4 a 4-10.48 to HUH. Wait until the 
tape stops. 

6.2.3.3*10^ Verify that PARITT ALARM has been generated and displayed on the 
MDC and the LEB Data's and that the EVEHT MODULE is lighted. 

Disregard all or any other alarm indications. Press ERROR RESET. 

6.2.3.* BAHK SUM TEST 

6.2.3.4.1 Press ERROR RESET pushbutton and enter VERB 36 into CL48, press EHTER 
pushbutton. Press ERROR RESET pushbutton. 

6.2.3.4.2 Enter VERB 36 into K-146, press EHTER pushbutton. 

6.2.3.4.3 Verify R1 - R2 - 00002 on CRT. 

6.2.3.4.4 Enter VERB 33 into K-146, press STEER pushbutton. 

6.2.3.4.5 Verify R1 - R2 - 000XX on CRT. 

6.2.3.4.6 Repeat 6.2.3.4.4 and 6.2.3.4.5 until R1 - R2 - 00034. . 


6.2.3.4.7 Enter VERB 34 into K-148, press EHTER pushbutton. 
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6.2.4.10.2 Record the noise peeks 

of ths 

Item No. 

Meas’mt No* 


a. 

CO 1001 

.♦120 

*. b. 

CO 1011 

♦120 

c. 

CO 1021 

♦ 13 

, *•» 

CO 1031 

♦ 3 

s. 

CO 1501 

♦ 26 

f. 

CO 15U 

♦ 26 

g. 

CO 1521 

♦ 26 

1 *»• 

CO 1531 

♦ 26 


following signals displayed on the CRTs 


Signal 

VDC IRIO NOISE RMS 
VDC PIPA NOISE RMS 
VDC AOC NOISE RMS 
VDC AGC NOISE RMS 
VDC No. 1 NOISE RMS 
VDC No. 2 NOISE RMS 
VDC No. 3 NOISE RMS 
VDC No. k NOISE RMS 


Requirement 

Less than ♦l.OOVRMS 
Less than 7 1.0 VRMS 
Less than O.65 VRMS 
Leas than 0.6$ VRMS 
Lees than ♦ 0.70 VRMS 
Less than 7 0*70 VRMS 
Less than 7 0.70 VRMS 
Less than 7 0*70 VRMS 


6.2.4.10.3 Record the phase difference of the following signals displayed on 
the CRT i 


a. 

CO 1206 

PH 

b. 

CO 1207 

PH 

c. 

CO 1306 

PH 

d. 

CO 1209 

PH 

e. 

CO 1220 

PH 

f. 

CG 1402 

PH 

6* 

CO 1216 

PH 


DIP IMJ It 0°, mj 5 i 90 
DIF IMJ ft 0°, IMJ ft 90° 
DIF IMJ 2V 3.2KC AGC SXNC 
DIF IMJ I % 0° CDU ft 90° 
DIF IMJ li 6° OPTX 1* 0° 
DIF IMJ 25.6KD OPTX 25.6KC 
DIF OPTX 1* 0° OPTX ft 90° 


-77.0 to -103 
-77-0 to -103® 
-12.5 to *12.5° 
-77 to -103 © 

-12.5 to t 12.5 
-32 to +32°“ 

-77 to -103° 


6.2.4.10.4 The noise peaks of the following signals are demonstrated on the event 
lights when the peak voltage exceeds 5 volts and is present for more 
than one microsecond. 





Event Module 

a. 

CO 1022 

♦13 VDC AGC NOISE PEAK 

4A3-A5 

b. 

co 1032 

♦ 3 VDC AGC NOISE PEAK 

4A3-A5 

c. 

CG 1502 

♦26 VDC No. 1 NOISE PEAK 

*»A3-A5 

d. 

co 1512 

♦26 VDC No. 2 NOISE PEAK 

4A3-A5 

6. 

co 1522 

♦28 VDC No. 3 NOISE PEAK 

4A3-A5 ’ 

f. 

00 1532 

♦26 VDC No. 4 NOISE PEAK 

4A3-AJ 


6*2*4.10.5 Optics power shall be removed by actuating the GW OPTICS MNA and MNB 

breakers on the Right Hand Circuit Breaker Panel to off. (breakers pulled out) 9 


6.2.4.10.6 Perform 6.2.6 GW Operational Test.-' l u * - 1 

6.2.4.10.7 Record the following signals dismayed on the CRT. 


MEAS NO. 

a. CG 4300 

b. CG 6000 

c. CG 6020 

d. CG 6021 


SIGNAL . 

AGC TEMP 
IMU PRESSURE 
PSA TEMP 1, 
TRAY 3 
PSA TEMP 2, 
TRAY 4 


REQUIREMENT 
40*F to 105*F 
13.0 PSI to 15.0 PSI 
40*F to 93*F 

40*F to 93*F 


I 


FORM MUI-M-I MtV. M4 
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Compute and record the Shaft slew rate aa the ratio degrees/aecond. 

A Shaft 
A Time 

The Shaft Blew rate shall be 17.0*3.4 degrees/second. 

Slew Rate - Medium Speed 

Set up Analog Recorders to measure the following signals at the location 
specified: 

a. CG 3141 TRUNCDU 16X RES ERROR 4A1-A3-7-0 

b. CG 3120 SCT TRUN IX RES ERROR 4A1-A2 -8-0 

c. CG 3211 SHAFT CDU 16X RES ERROR 4A3-A2-8-2 

Set the CONTROLLER SPEED switch on G&N Indicator Control Panel to MED. 

Drive the optics with the OPTICS CONTROL STICK until the SHAFT and 2X 
TRUNNION CDU's indicate 0* *1*. 

Insert VERB 06, NOUN 56 and press ENTER on DSKY. Start Analog Recorder 
chart drive at 5 am/sec. Push the control stick to its upper limit. Two second: 
later press the ,T MAHK" pushbutton. Approximately ten seconds after the first 
mark, again press the "MARK" pushbutton. Release the OPTICS CONTROLLER 
stick and stop the Analog Recorder. Verify KEY RLSE is lighted and press KEY 
RLSE on LEB DSKY panel. Immediately record the displays in Rl, R2 andR3. 

In a few seconds (approximately 10 seconds), $e displays in Rl, R2 and R3 
change; record the second displays in Rl, R2 and R3. 

Record the value of signals specified in 6.2.11.5.1. 

CG3120 SCT TRUN IX RES ERROR shaU be less than 0.200 VRMS 

NOTE: The Rl, R2, and R3 displays when the "MARK" pushbutton is 
pressed are as foUows: 

Rl is Shaft Angle as xxx. xx degrees 

R2 is Trunnion LOS Angle as xx. xxx degrees 

R3 is time as xxx. xx seconds 

Compute the respective differences between the R2 and R3 displays recorded 
in 6.2.11.5.4 as A Trun, and A Time. Record the maximum value of signal 
A specified in 6.2.11.5.1. The maximum steady state value of CG 3141 trun 
CDU 16X res error shall be no greater than *6.0 mn :;v : r„ 

Compute and record the Trunnion slew rate as the ratio degrees/second. 

Alim 

A Time 

The Trunnion slew rate shall be 1.0*0.2 degrees/seconds. 
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6.2.11.5.9 

6.2.11.5.10 

6.2.11.5.11 


6.2.11.5.12 

6.2.11.5.13 

6.2.11.5.14 
6.2.11.6 
6.2.11.6.1 
6.2.11.6.2 

6.2.11.6.3 


FORM MOI-M-I MB' 
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Drive the optics with the OPTICS CONTROL STICK until the SHAFT and 2X 
TRUNNION CDU's indicate 0* el*. 


Insert VERB 06, NOUN 56 and press ENTER on DSKY. Start Analog Recorder 
chart drive at 5 mm/sec. Push the control stick to its right limit. Two 
seconds later press the "MARK" pushbutton. Approximately ten seconds after 
the first mark, again press the "MARK" pushbutton. Release the OPTICS 
CONTROLLER stick and stop the Analog Recorder. Verify KEY RELEASE la 
displayed, press KEY RELEASE. IMMEDIATELY record the displays in Rl, 
R2 and R3. In a few seconds (approximately 10 seconds), the displays in Rl, 
R2 and R3 change; record the second displays in Rl, R2 and R3. 

Record the value of the following signal on the CRT. 


CG3131 SCT SHAFT IX RES ERROR shall be less than 0.20 VRMS 

NOTE: The Rl, R2 and R3 displays are as follows: 

Rl is Shaft Angle as xxx. xx degrees 

R2 is Trunnion LOS Angle as xx. xxx degrees 

R3 is Time as xxx.xx seconds 


Compute the respective differences between the Rl, and R3 displays recorded 
in 6.2.11.5.10 as A Shaft, and A Time. 


Compute and record the Shaft slew rate as the ratio degrees/second. 
AS ha ft 
A Time 


Record the maximum steady state value of signal D specified tn 6.2.11.5.1. 
The maximum value of CG 3211 shaft CDU 16X res error shall be no greater 
than ±6.0 mv. 


The Shaft slew rate shall be 2.0±0.4 degrees/second. 


Slew Rate - Low Speed 


Set the CONTROLLER SPEED switch on G&N Indicator Control Panel to LO. 

Drive the optics with the OPTICS CONTROL STICK until the SHAFT and 2X 
TRUNNION CDU's indicate 0* ±1\ 


Insert VERB 06, NOUN 56 and press ENTER on DSKY. Start Analog Recorder 
chart drive at 5 mm/sec. Push the control stick to its upper limit. Two 
seconds later press the "MARK" pushbutton. Approximately ten seconds after 
the first mark, again press the "MARK" pushbutton. Release the OPTICS 
CONTROLLER stick and stop the Analog Recorder. Verify KEY RLSE is 
lighted and press KEY RLSE on LEB DSKY panel. Immediately record the 
displays in Rl, R2, and R3. In a few seconds (approximately 10 seconds), 
the displays in Rl, R2 and R3 change; record the second displays in Rl, R2 
and R3. 
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The Shaft slew rate shall be 0.2*0.04 degrees/second. 

AGC Optics Slewing 

Drive the optics with the OPTICS CONTROL STICK until the SHAFT and 2X 
TRUNNION CDU's indicate 0* *1*. Watt until the ZERO ENCODER lamp 
has extinguished before proceeding. ’ ; l <f ^ ^ 

•>. lo': rv; . •. 

Set up the Analog Recorder 4A3-A2 to monitor the foUowing signals: 


p 


a. CG3105, SXT TRUNNION TACH FEEDBACK 

b. CG3115, SXT SHAFT TACH FEEDBACK 

C. CG3134, SCT TR NNION TACH FEEDBACK 
d. CG3124, SCT SHAFT TACH FEEDBACK 

Enter the following sequence into K148: 


4A3-A2-1-3 

4A3-A2-7-1 

4A3-A2-4-3 

4A3-A2-3-2 


a. 

VERB 21 

NOUN 01 

ENTER 

b. 

00724 

ENTER 


e. 

40000 

ENTER 


d. 

VERB 41 

NOUN 55 

ENTER 

e. 

427000 


ENTER 

f. 

460000 

' - - v ■;} 

ENTER 


Start the Analog Recorder at 10 mm/sec and route OPTICS MODE selector 
to COMPUTER. Wait until the transients have died out and stop the Analog ^ 
Recorder. Record the elapsed time for each signal in 6.2.11.7.2 to reach its 
final value. In all cases, the elapsed time for the signals In 6. 2*11.7.2 shall 
be less than 60 sec. 

Record the SHAFT and 2X TRUNNION CDU dial indications. The SHAFT 
CDU shall read 270.0*0.022 degrees. The 2X TRUNNION CDU shall read 
120 .00*0.01 degrees. 


Drive the optics with the OPTICS CONTROL STICK until the SHAFT and 2X 
TRUNNION CDU's indicate 0° *1°, 

Verify that G*N System is in the Coarse Align Mode under Computer control. 
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6.2.13 
6.2.13.1 


6.2.13.2 

6.2.13.3 


6.2.13.4 

6.2.13.4.1 

6.2.13.4.2 

6.2.13.4.3 


FORM MISI-M-I HI 
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Optics Positional Accuracy Test 

Proceed with this test If 6.2.4, Operate Power On Test, or 6.2.2.2, Turn On 
Procedure, has been performed and system operation has not been interrupted. 
If system operation has been Interrupted, perform 6.2.2.2, Turn On Procedure 
before proceeding. 

NOTE: This test requires the use of G&N Installation Qualification Fixture 
A23-097 mounted on Optics Supporting Fixture A14-135. Insure ” : 
that the qualification fixture has been properly aligned and that 
both autosets are visible through the 8XT StLOS In accordance with 
OCPK 021. ' - iV.- *- v, % ... 


Insure that lamp power is available to the qualification fixture and 
to the Portable Lamp Assembly. 

G&N System shall be in COARSE ALIGN MODE under AGC control. Optics 
operate power shall be applied by pushing in the OPTICS MN A and MN B 
breakers on the Right Hand Circuit Breaker panel. 

Optics controls on the G&N Indicator Control Panel shall be set as follows: 

a. CONTROLLER SPEED - LOW 

b. CONTROLLER MODE - DIRECT 

c. SLAVE TELESCOPE - STAR LOS 

d. OPTICS MODE - MANUAL 

NOTE: When directed to use Control Stick to drive optics, set CONTROLLER 
SPEED selector to position desired and drive optics. Always return 
selector to LOW position to prevent excessive LOS drift. 

Resolution Checks 

Drive the optics with the OPTICS CONTROL STICK until the SHAFT and 2X 
TRUNNION CDU»s indicate 0* *1°. 

Sight on the 5-inch Autocollimator, through the SXT eyepiece. Using the 
CONTROL STICK to drive the SXT to the approximate position, adjust the 
TRUNNION and SHAFT ANGLE to view the autocollimator resolution pattern 
at the center of the field of view. 

Note that the 5-inch autocollimator resolution pattern contains a series of 
lines of different thickness and width. Each set of lines is marked with a 
numeral (20, 15, 10, 7, 5, 3) which indicates the angle subtended by one line 
and one space in seconds of arc. View each set of lines to determine the 
lowest numbered set in which resolution between lines (ability to distinguish 

separate distinct lines within a set) can be made. Record the number associated 
with that set of lines. | 
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6.2.14.5 Coarse Align Mode 

6.2.14.5*1 Enter VERB 41, NOUN 20 into K-148. Press the ENTER pushbutton. 

6.2.14.5.2 Enter +00000 Into K-148. Press the ENTER pushbutton. 

6.2.14.5.3 Enter 400000 into K-148. Press the ENTER pushbutton. 

6.2.14.5.4 Enter +00000 into K-148. Press the ENTER pushbutton. Wait 60 seconds. 

NOTE: The PGNS lamp will light on the Condition Annunciator Panel. 
Disregard lamp indication. 

6.2.14.5.5 Set up the Analog Recorder 4A3-A2 to monitor the following signals: 

Signal 

a. CG 2110 IGA TORQUE MOTOR INPUT 

b. CG 2140 MGA TORQUE MOTOR INPUT 

c. CG 2170 OGA TORQUE MOTOR INPUT 

6.2.14.5.6 Enter (and verify) VERB 41, NOUN 20 (COARSE ALIGN) into K-148. 

Press ENTER pushbutton. 

6.2.14.5.7 Enter +06000 into K-148 twice. Press ENTER pushbutton after each entry. 

6.2.14.5.8 Start Analog Recorder 4A3-A2. Enter +06000 into K-148. Press ENTER 
pushbutton. 

NOTE: The GIMBAL LOCK lamp on the Condition Annunciator and 

PROGRAM alarm lamp on LEB DSKY may light. Press ERROR 
RESET pushbutton and continue. 

6.2.14.5.9 After the transients have died out, stop Analog Recorder 4A3-A2. Determine 
the time elapsed on each; signal specified in 6.2.14.5.5 between the initial 
and final transients. Record elapsed times. The elapsed times for IGA, 

OGA, and MGA to drive from zero degrees to 60 degrees shall be no greater 
than 21 seconds. 

6.2.14.5.9.1 The following gtmbal angles as read out on the CRT shall be 060.0+1.0 degrees. 


CG 2172 
CG 2173 

GIMBAL ANGLES 

OGA IX RES OUTPUT SIN 
OGA IX RES OUTPUT COS 

-OUTER 

DEGREE 

060.0+1.0* 

CG 2112 
CG 2113 

IGA IX RES OUTPUT SIN 
IGA IX RES OUTPUT COS 

-INNER 

060.0+1.0* 

CG 2142 
CG 2143 

MGA IX RES OUTPUT SIN 
MGA IX RES OUTPUT COS 

1 -MIDDLE 

060.0+1.0* 


6.2.14.5.10 Verify that the K Relays on CRT indicate 000010. Record. 
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6.2.14.5.11 Record IMU-CDU DIFFERENCE meter indications for the INNER, MIDDLE, 
and OUTER GIMBAL channels. The INNER, MIDDLE, and OUTER Indicators 
in the IMU-CDU DIFFERENCE meter shall be 0±1.0 degrees. 

6.2.14.5.12 Record the indicated value of the following signals In Table VII on the CRT. 

Table VII Signal Voltage Requirements 
Signals Requirements 


1. CG 2206 IGA CDU IX RES ERROR 

2. CG 2236 MGA CDU IX RES ERROR 

3. CG 2266 OGA CDU IX RES ERROR 

4. INNER GIMBAL ANGLE 

5. MIDDLE GIMBAL ANGLE 

6. OUTER GIMBAL ANGLE 

7. CG 2209 SCS PITCH 

8. CG 2239 SCS YAW BODY AXIS 

9. CG 2241 SCS YAW OFFSET AXIS 

10. CG 2269 SCS ROLL BODY AXIS 

11. CG 2271 SCS ROLL OFFSET AXIS 

6.2.14.6 Fine Align Mode 


0.0 to. 210 VRMS 
0.0 to .210 VRMS 
0.0 to.210 VRMS 
60±2.5 degrees 
60±2.5 degrees 
60+2.5 degrees 
0. Oil. 00 degrees 
0.Oil.00 degrees 
0. Oil.00 degrees 
0. Oil. 00 degrees 
LLL to UUU degrees 


NOTE: The Program Alarm and GIMBAL LOCK Indication may be 
present during the duration of the FINE ALIGN Mode test. 

6.2.14.6.1 Enter (and verify) VERB 42 Into K-148. Press ENTER pushbutton to advance 
G&N to the FINE ALIGN mode. The VERB-NOUN display shall Indicate 21-67 
flashing. 

6.2.14.6.2 Enter +00000 three times pressing ENTER pushbutton after each entry Into 
K-148. Press ENTER pushbutton. Verify VERB-NOUN display shall stop 
flashing. The FINE ALIGN MODE lamp on the IMU CONTROL Panel Is the 
only MODE lamp that Is lighted. 

6.2.14.6.3 Record the Indicated values of the following signals In Table Vm on the CRT. 


Table VTH Voltage Requirements 


Signals 

a. CG 2204 IGA CDU 16X RES ERROR 

b. CG 2234 MGA CDU 16X RES ERROR 

c. CG 2264 OGA CDU 16X RES ERROR 

d. CG 2107 OGA SERVO ERROR 

e. CG 2137 MGA SERVO ERROR 

f. CG 2167 OGA SERVO ERROR 


Requirements 
0.0 to . 125 VRMS 
0.0 to .125 VRMS 
0.0 to. 125 VRMS 
0.0 to.23 VRMS 
0.0 to .23 VRMS 
0.0 to. 23 VRMS 
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1. INTRODUCTION 

1.1 The individual Spacecraft (SC) installed Guidance and Navigation (G&N) 
System to be checked out per this process specification shall consist 
of one each of the following major assemblies: 

Assembly Name NAA Drawing No. 

Equipment Install-Block I, Series 100 Vl6-72^013 

Guidance & Navigation, LWR Equip. Bay 

Equip Install - Block I G&N Main VI0-72U006 

Display Console 

1.2 The G&N System herein shall be identified as a Block I, Series 100 AGE 
122 System. The computer contains the SOLARIUM programs in the core 
rope memory modules. 

2. SCOPE 

2.1 This specification outlines the checkout requirements for the G&N 
System installed in the Apollo Command Module, Spacecraft C17 at 
Kennedy Spacecraft Center, Florida. This specification also outlines the 
checkout requirements for the G&N System installed in the Apollo 
Command Module, Spacecraft 020 at Kennedy Spacecraft Center, Florida, 
as modified by Addendum 1 to this specification. 
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3. APPLICABLE DOCUMENT 


3.1 Documents required by this specification. 

3.1.1 When the requirements of this specification conflict with the drawing 
requirements, the drawing requirements shall have precedence. 


ATP 1026000 

FTM 1026000 

ICD MH01-0I220-216 

ICD MH01-01224-4l6 
ICD MH01-01225-416 
ICD MH01-01226-200 
ICD MH01-0I227-216 
ICD MH01-01228-416 

ICD MH01-01236-200 
ICD MH01-01237-216 
ICD MH01-01242-4-16 
ICD MH01-01249-416 
SID 63 517 

MA0201-04-99 


Pre-installation Assembly Test Procedure 
for the Apollo Guidance and Navigation 
System, P/N 1015000, Block I, Series 100 

Final Test Method for G&N System 

Interconn Diagram - AGC to AGC D6KY 
(Main Display Panel) 

Attitude Error Signals 

Total Attitude Signals 

Central Timing Equipment Sync. Pulse 

G&N Electrical Input Power 

G&N Data Transmission to Operational 
PCM-Telemetry Equipment 

ACE Uplink/SC Digital Up-DATA Link AGC 

G&N Hold Attitude 

G&N Condition & Display Lights 

G&N Thermal Requirement 

Apollo Conanand Module/Service Module 
Measureiuent Requirements for SC 017 and 020. 

ACE S/C Computer Subprogram 


MA 0308-0047 Component Installation Procedure - 

Apollo Guidance Equipment s/C 017 

Post Installation Checkout Process 
Specification for PIPA Scale Factor 
Determination - Apollo Guidance and 
Navigation System (Confidential Spec) 


MA0201-3179 
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MA0610-018A 

MA0201-5036 

SC 017, Block I, 
Series 100, AGE 


Contamination Control - Apollo Command 
Module and Service Module 

Alignment of Optical Target GSE on 
Spacecraft 

Acceptance Data Package 


ICD MH01-01250-116 


Installation Fixtures and Procedures 
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k • MATERIAL AND EQUIPMENT 

k.l The following teat equipment shall be used to perform the requirements 

of this specification* If protection to personnel and equipment is 
not decreased, items except government furnished parts, equivalent to 
those listed may be used* 


Item 

1 

2 

3 

k 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Ik 


Quantity 

1 

1 

1 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 


Description 

Cany-on Receiver and Baseplate Unit, 

Carry-on Baseplate Unit, Model Ho* ClV-201 

Junction Box ACE S/C Carry-on, V >del Ho* 
Clfc-202 

Carry-on ACE S/C Response System Support 
Rack, Model No. C14-203 

8 upport Frame Carry-on DTCS, Model Ho* 
ClU-20t 

Carry-on PCM System, .Model Ho* ClH-210 

Digital Signal Conditioner and Multiplexing 
Unit, Model No. ClH-211 

ONI Signal Conditioner and Switching Matrix, 
Model Ho* C14-213 

External Digital Test Command Unit, Model 
No. Clk-2kl 

Data Interleaver System, Model Ho* Clk-232 

S/C Ground Power Supply, Model Ho* Clfe-blS 

Breakout Box - Test c/M-s/M Adapter, Model 
Ho. ClH-t67 

Electrical Cable Set, Model Ho. CIH-U 78 

PSA Tray Extender 8 et I 9 OO 806 -OU, Model 
Ho* A23-100 


15 


1 


PSA Test Point Adapter, Model Ho* A23-167 
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4.1 (continued) 

Item Quantity 

16 1 


17 1 

16 1 

19 1 

20 1 

21 1 

22 1 

23 1 


24 

25 

26 
27 
26 

29 

30 

31 


1 

1 

1 

1 

1 

1 

1 

1 


32 1 

33 . 1 


3 ^ 1 

35 1 

36 1 

37 1 


Description 

Inertial Components Temperature Controller (ICTC) 
Model No. S23-100 

PSA Adapter Module, Model No. A23-201 

Volt Ohmeter Simpson, Model No. 269 or equivalent 

Calculator (Friden or equivalent) 

E-Memory Zeroing Tape No. F02CQ17-K00012-XX * 
Stopwatch 

Shorting Plug No. 45A7P2 

Electrical Cable Portable G&N System, 

Model No. C14-462 

Optics Supporting Fixture, Model No. A14-135 

G&N Installation Qualification Fixture, 

Model No. A23-097 

SCT Resolution Check Card 
EKM-3 Theodolite 

Retreflecting Prism 1019640, Model No. A23-200 
Movable Optics Target 

Portable Light Assembly (Light Scanning Telescope) 

Electronic Counter with Preset Counter (Hewlett- 
Packard 5245 L with 5264 a Preset or equivalent) 

Flexible Driver TM-62A (or equivalent) 

Hex Head Cap Screwdriver TM AL-5 (5/32 Hex) 

( or equivalent) 

Carry-on Cable Set C14-574 

AGC Alarms and Interrupts Test Tape, 

No. F02C017-K00020-XX * 

Girabal Friction Test Tape No. F02C017-K00031-XX * 

Fit Rope Cont Sim Fit Tape F02C-017-K00040-XX « 


* - XX signifies revision of tape. Use latest revision for testing purposes. 






ID 1002326 


NORTH AMERICAN AVIATION. INC. » 

HI'ACKaml INPOHMATION NYHTKMH IHVIHION 

'»»'< UHfWOOO BLVO . DOWNC V. C All. OMNIA 


CODE IDENT. NO. 03953 

NUMBER 

REVISION LETTER 



1 1 1 r 1 1 r 

PACE 


! 


5. GENERAL REQUIREMENTS 
5*1 8 afety Requirements 


1 


5.1.1 Operator Safety 

5.1.1.1 Normal safety precautions shall be observed throughout the GUI post- 

installation checkout. • 

t ’ 

5*1.2 Equipment Safety 

5.1.2.1 To preserve the operational life of the components of the GUI hardware 
under test, settings and ad w ostments shall be performed only when specified 
in the test procedure. Care shall be exercised in the accomplishment of 
all settings and adjustments to avoid excessive wear and damage to the 

| equipment. All precautionary measures stated throughout the test procedures 

shall be strictly adhered to. * t 

5* 1*2.2 Prior to the electrical connection of the GUI System to the spacecraft 
harness, a complete verification of spacecraft power, to include both 
voltage polarity and magnitude, shall be completed to preclude damage 
to the GUI due to incorrect power application. > 

5.1.2.3 In no event shall the ICTC be disconnected from PSA Tray 7 except when 
specified to do so in a specific test. 

5.1.2 .k The generation of noise alarm indication, as evidenced by one or more 
Noise Peak Event lamps becoming lighted shall be cause for immediate 
determination of effects on GUI System Test in progress. In the event 
of detrimental effects on the system test, a troubleshooting routine 
shall be entered to determine the cause of the alarm. Testing shall 
continue only after demonstrating that the cause of the noise alarm has 
been located and that remedial action has been or will be taken, or that the 
transient or noise causing the alarm has no detrimental effect on the GUI 
System test in progress. 

5 .1.2.5 Failure of the GUI System to pass any examination or test specified herein 
shall tentatively classify the GUI System as non-conforming. Normal test 
sequence may be continued upon determination of the cause of the non-confor¬ 
mance or at the discretion of the GUI contractor test team if not detriments 
to the GUI System or other interfacing subsystems. All non-conformances 
shall be investigated and cleared by waiver (F.N.N.), correction of speci¬ 
fication, or hardware replacement and retest. The suspected malfunctioned 
hardware shall be removed and returned to the laboratory where the mal¬ 
function shall be verified. Only after malfunction verification shall A 
flight certified replaceable element be installed in the GUI System. 
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5.2 Standard Environmental Conditions 

5.2.1 Hie G&N System when installed in the Comnand Module shall be tested in an 
environment in accordance with ICD MH01-1248-4l6. At no time shall the 
dust particle count exceed level 300,000 of Federal Standard 209 with no 
more than 2,000 particles per cubic foot larger than 5 microns; no more 
than 35 particles larger than 65 microns with no more than 3 of these 

35 larger than 100 microns in existence. Dust covers shall be Installed 
on the SXT and SCT per ICD MH01-01250-116 when optics are not under test. 

5.2.2 Hie Apollo G&N System shall interface with a qualified ECS distribution 
system which shall supply coolant fluid during STANDBY and OPERATE control 
modes with flow rates and inlet temperatures as specified in ICD MH01- 
01249-416. 

5.3 Test Equipment Tolerances 

5.3.1 All tolerances specified herein do not Include instrumentation uncertainties 

5.4 Test Sequence 

5.4.1 Hie test Sequence normally should follow the steps outlined by Code 
numbers in Figure I in the order specified. This normal order can be 
deviated on approval by the G&N Steering Comnittee. 

5.5 After the defective, replaceable element has been substituted with a 
flight certified unit, the G&N System checkout sequence shall regress 
to the rerunning of applicable portions of the selected sequence (by 
paragraph number) categorized by the subassembly in which the malfunction 
occurred. The chosed subassembly categories are presented in Table II 
versus an appropriate retest paragraph sequence. Retest shall be 
conducted by performing applicable portions of all indicated paragraph 
numbers in the sequence listed as indicated under the appropriate 
subassembly heading or as directed by NASA Test Bigineering. Retest 
shall proceed to the point in the normal test sequence at which the 
discrepancy was detected and corrected. Normal testing shall continue 
beyond this point in the specified sequence of Table I. It must be 
noted that Table II is to be used only as a guide. 

5.6 It is assumed that the Test Conductor has a working knowledge of the 
test equipment used; therefore, this procedure contains only the steps 
related directly to the G&N System components. If any questions arise 
concerning the test equipment, the Conductor should refer to the 
pertinent operational manuals. 
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5.7 The following requirements shall be completed before any of the tests 
in this specification are attempted. 

5.7.1 Hie G&N System shall have been qualified in accordance with the 
requirements of the Pre-installation Assembly Test Procedure for the 
Apollo Guidance and Navigation System (ATP 1026000). 

5.7.2 Hie installation of the G&N System into the spacecraft shall have 
been completed as specified in process specification MAO306-0047, 
Mechanical Installation Specification for Apollo Guidance Equipment 

(S/C 017). 

5.7.3 All ACE equipment shall have been qualified in accordance with the 
respective quality assurance specif ications prior to use with the 
G&N System. 

5.8 The following conditions are required for testing the G&N System. 

5.8.1 Spacecraft Systems other than the G&N System may be operating on a 
noninterfering basis while individual system checkout of the G&N System 
is being conducted. 

5.8.2 The G&N System shall be supported by the Electrical idver System and 
Environment Control System during operation in the Command Module. 

The Stabilization and Control System shall be connected to the G&N 
System during G&N operation in the Command Module for passive loading 
purposes if available. 

5.8.3 During tests which interface with the Stabilization and Control 
System and the Central Timing System, operation of these systems 
shall be required. 

5.9 The G&N System shall be tested per this specification after it is 
installed in the spacecraft. In the event that the installed system, 

or any assembly thereof, is removed from the spacecraft for modifications, 
recycle, or any other reason, this process specification or pertinent 
portions of it shall be performed after the G&N System, or assembly 
thereof, is reinstalled. Testing shall be limited to G&N System 
operation while actively connected to qualified spacecraft threshold 
systems, namely, the Electrical Power System (EPS), Environmental 
Control System (ECS), and Communications and Instrumentation System 
(C&IS) as much as possible. However, a minimum of combined and 
integrated system testing with the Stabilization and Control System 
(SCS), Central Timing System (CTS) and Caution and Warning System 
is required for complete G&N System verification. 
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PARAGRAPH NO. 


6.2.1 

6.2.2 

6 . 2.3 

6 . 2 .% 

6 . 2.3 

6 . 2.6 

6.2.7 

6.2.8 

6.2.9 

6.2.10 
6.2.11 
6.2.12 
6 . 2.13 

6.2.15 
6 . 2 . 1 % 

6 . 2.16 

6 . 2.17 

6.2.18 

6.2.19 

6.2.20 
6.2.21 


TABLE I. 
TEST SEQUENCE 

TEST TITLE 


Application of Standby Power to OAN System 

Turn On and Shutdown Procedure ( 

AGO Operational Test 

Operate Power On and Power Supply Test * 

Glabel Lock Test 

CAN Operational Test 

IMU Teaperature Control Test 

AGC Clock Frequency and Alignment Tests 

GAN Panel Brightness and Lamp Test 

Optics Servo Test : 

Optics Slew Rate Test 

Optics Coordinate Transformat Ion Control Test 

Optics Positional Accuracy Test 

Global Fr lot Ion Test 

AGC Mode Control Test 

Stabilization loop Step Response Test 

IRIG Scale Factor Test 

PIPA Scale Factor Determination Test 

IRIG Coefficient Determination Test 

Fine Alignment Test SXNHB-IMJ 

Oyro Compassing Test 


I 


rORM Mill - H- I NIV. Ml 
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$•10 The procedure accomplished and the requirements listed herein are verified 
through the use of Acceptance Checkout Equipment - Spacecraft (ACE-S/c). 
The Ground aipport Equipment (OSE) shall be augmented by the following 
list of signal conditioning carry-on equipment. This equipment must be 
connected and ready for operation before the test of this specification 
is Initiated. 

a. Carry-on PCM System, Model Ho. ClV-210 

b. Digital Sig n al Conditioner and Multiplexing Unit, Model Ho. 014-211 

ce« GUI Signal Conditioner and Switching Matrix, Model Ho. 014-213 ’ 

d. Carry-on Receiver and Baseplate, Model Ho. C14-200 * 1 

i 

e. Carry-on Baseplate Unit, Model Ho. 014-201 * 

f. junction Box ACE-S/C Carry-on, Model Ho. 014-202 

g. Carry-on ACE-S/C Response System Support Rack, Model Ho. C14-203 

h. aipport Frame Carry-on DPCS, Model Ho. C14-204 

» 

3.10.1 Oround Support Equipment (OSE) carry-on gear In support of the signal 
conditioning carry-on gear shall consist of the followingi ' 

a. Electrical Cable Set, Model Ho. C14-178 

b. PSA Test Point Adapter, Model Ho. A23-16? 

e. Breakout Box - Test c/m-s/m Adapter, Model Ho. C14-46J 

d. Volt Ohnmeter Simpson Model Ho. 269 or equivalent 

5*10.2 Oround aipport Equipment (CSE) required for performing other selected 
GUi tests consists of the followings 

. a. Volt Ohsneter, Simpson Model Ho. 269 or equivalent 
b. Optics Support Fixture, Model Ho. A14-135 

e. G&H Installation Qualification Fixture, Model Ho. A23-097. 

d. Axlmuth Reference Fixture, Model Ho. A 23-096 

e. Theodolite (DKM3or equlv.) Model Ho. A23-079 

f. Retroreflectlng Prim 1019840 Model Ho. A23-200 

g. Portable Light Assembly (3CT lamp) 
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$•10*3 Miscellaneous hardware required In support of GUI testing consists of 
the following! 

a* Movable Optics Target 

3*11 Data Reoord 

5*11.1 All data concerning the checkout and operation of the GUI System as 

monitored via ACE, shall be recorded on the data sheets associated with 

| their corresponding test. Out-of-tolerance readings be recorded 

and flagged by appropriate symbols to attention. 1 

5.11.1.1 Test Data. All test data Obtained while demonstrating the requirements 
of this document shall permanently be recorded and forwarded with the 
tested OUf to the next receiving agency. 

5.U.1.2 An authorised Quality Control Representative shall monitor this test 
and verify compliance to this specification by signing or stamping 
applicable documents Including all test data recorded. (Font 962 -T Or 
equivalent)• 

5*11*2 The PCM Raw Data magnetic tape recorder shall be turned on at all times 
while any portion of the GUI is operating. 

5*11*3 The Event Recorder, 4A2-A2, shall be turned on at all times while any 
portion of the GUI System is operating. 

5*12 Interface 

5*12.1 The APOLLO GUI System shall Interface with accepted ECS and IPS 

distribution systems for power and environment control purposes and 
with the 3CS or 3CS substitute system for signal Interface according 
to the ICD's listed below. 


a. ICM MH01-01220-216 

b. ICD MH01-01224-4l6 

c. ICD MHOl-01225-4l6 

d. ICD MH01-01226-200 

e. ICD MH01-01227-216 
f • ICD MHOl-01226-416 

g* ' ICD MH01-01236-200 
h. ICD MH01-01237-216 
1* ICD MH01-01242-416 
3. ICD MH01-01249-416 

k. ICD MH01-01248-416 


Interconn Dlagram-AGC to AGC DSKX 
(Main Display Panel) 

.Attitude Error Signals 

Total Attitude Signal 

Central Timing Equipment Syne. Pals# 

G&lf-Electrlcal Input Power 

GUI Data Transmission to Operational 

PCM-Telenetry Equipment 

ACE Uplink, SC Digital Ufr-Data Link AGO 

OUV-Hold Attitude 

GUI Condition li Display Lights 

GUI-Thermal Requirements 

G&R Subsystem Environment 




! 

f 
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Optics Power Turn On Procedure for Optical GSE Alignment Test. 


Hie Optical GSE Subsystem Alignment Test must be completed before 
proceeding with the following tests: 


a, 

b, 

c, 

d, 


6.2.13 Optic Positional Accuracy Test 

6.2.20 Fine Alignment Test 

6.2.21 Gyro Compassing Test 

6.2.16 PIPA Scale Factor Determination Test 


Hie G&N Optics Turn On procedure for Optical GSE Subsystem Alignment 
Test may be performed at anytime in the tests in Table I, 6.2.1 through 
6.2.9,except for those sequences requiring OPTICS or LIGHTING main power 
shutdown. Optics power shall only be applied during those tests requiring 
measurement of optics parameters. 

G&N Optics Power Turn-ON 

.1 Insure that the SXT and SCT eyepieces are installed properly on the 
G&N Optics base. Hie optics switches and selectors on the G&N 
Indicator Control Panel shall be set to the following positions: 

a. SLAVE TELESCOPE to STAR LOS 

b. OPTICS MODE to ZERO OPTICS 

C. CONTROLLER MODE to DIRECT 

d. CONTROLLER SPEED to L0 

e. POWER and BRIGHTNESS to ON 

f. PANEL BRIGHTNESS to maximum increase 

.2 Place or verify that the LIGHTING AC1 and AC2 breakers on the Right Hmd 
Circuit Breaker Panel to ON position. (Breakers pushed in). 

. 3 Place the OPTICS MNA and MNB breakers on t he Right Hand Circuit Breaker 
Panel to ON position. (Breakers pushed in). 

,k Verify that the ZERO ENCODER on the Condition Annunciator Panel is 
lighted for no more than 90 seconds after optics power turn on. 
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$.13.3*5 OPTICS 426 VDC DISCRETE shall be Issued (C01533) by obserring that 
the OPTICS lamp on the Event Module is lighted. 

$•13.3*6 Sight through the SXT eyepiece to verify that the optical reticles are 
illuminated. 

$•13*3*7 Verify that the optics supply voltage listed belov appear on the CFTi 

a. CO ltOl OPTX 2V 2$.6 KC Supply in PH 42.1 to 2.9 VRMS 

b. CO 1211 OPTX 26V .6 KC 1$ DEO supply 427 to 29 VRMS 

c. CO 1212 OPTX 26V .6 KC $*-90 supply 426.1 to 29*9 VRMS 

$.13«3.6 Verify the 2X TRUNNION and SHAFT Angles on the CDU panel display 

000.000 0.100 degrees. 

$•13.3.9 Ensure that the optics OSS, Optics Support Fixture, Model No* Alt-135, 
has been properly installed. 

$•13*3*10 Proceed vlth the Optical OSB Subsystem Alignment Test in accordance 
vith MA0201-5036. 

$•14 There are requirements in 6.2*7 IMJ Temperature Control Test, 6.2.1fl PIPA 
Scale Factor Determination Test, and 6.2.19 IRIO Coefficient Determination 
Test that must be obtained from the Acceptance Data Package* The afore¬ 
mentioned data, vhlch fulfilled the requirements, shall be available prior 
to checkout of the GUI System* 
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6. DETAIL REQUIREMENTS 

6.1 Initial Test Conditions 

6.1*1 The following precautions shall be observed to preclude loss of continuity 
In Inertial component performance history of the IMU. Deviation may 
necessitate re calibration of the Inertial components. 

6.1.1.1 'Hie IMU shall be supplied with heater power on a continuous basis unless 
otherwise specified. When S/C Ground Power Supply, Model No. Cl*t-kl8 

Is not providing heater power, then heater power shall be supplied through 
the Inertial Components Temperature Controller (ICTC) Model No. S23-100. 
The temperature of the Inertial components shall not drop below 120°T 
while under control of the ICTC. 


6.1.1.2 The Standby Mode is Identified by the circuit breakers IMU HTR MN A, 

IMU HTR MN B, COMPUTER MN A and COMRJTER MN B in the ON position and • 

IMU MN A and MN B in the OFF position. The Operate Mode Is Identified 
by the circuit breaker IMU HTR MN A, IMU HTR MN B, COMPUTER MN A, * 

COMPUTER MN B, the Computer Mode Control (CMC) switch to the ON position, 
and IMU MN A and IMU MN B in the ON position. The G&N System shall be 
operating In the Standby Mode (with CMC power ON) for a minimum of two 
hours prior to advancing to the IMU Operate Mode. In the event Standby 
Mode power is Interrupted, an equivalent time period shall be allowed 
when power Is restored before advancing to the Operate Mode, except that when 
the Interval of Interruption exceeds two hours, a two-hour warm-up period 
shall be mandatory. 

6.1.1.2.1 After 6.2 .kjj .3 and 6.2.2.1 have been performed and it Is known that the 
spacecraft or IMU have not been moved, and that the shutdown period did 
not exceed 5 days. It Is permissible to enter the IMU Operate Mode after 
the system has been in the Standby mode for a minimum of 90 seconds. 

6.1.1*3 The Inertial Measurement Unit shall not be without Heater power for a 
period greater than 15 minutes. 

6.1.1 A During the turnor/hfthe G&N power, the COMRJTER MN A, COMRJTER MN B, 

IMU HTR MN A and IMU HTR MN B circuit breakers must be turned on before 
the IMU MN A and IMU MR B circuit breakers on the Right Hand Circuit 
Breaker Rmel of the CM. During the turn off of the G&N power, the IMU 
MN A and IMU B circuit breakers must be turned off before the IMU HTR MN A 
and IMU HTR MN B circuit breakers on the Right Hand Circuit Breaker Renel 
of the CM. 
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6.1.1.5 A warm-up period of one hour with OPERATE power applied shall be required 
prior to performing any teat in which gyro or accelerometer parameters 

are measured, and a 15 minute warm-up period to any test In which precision 
amplitude and frequency power supply checks are made* 

6.1.1.6 The AGO Mode switch shall newer be in the STANDS! position when Operate 
Power is supplied to the 04N System. 

6.1.1.7 Remove Operate power if any of the following situations occur as 
indicated by observing the glmbal resolvers total attitude signals 
displayed on ACE meters. (CG2112 IOA IX RES OUTPUT SINE IN PRASE 
CO 2113 IGA IX RES OUTPUT COR IN PHASE, CO 2142 MSA IX RES OUTPUT 
SINE IN PHASE 2143 MSA IX RES OUTPUT COS IN PHASE, CO 2172 OGA 

IX RES OUTPUT SINE IN PHASE, and CO 2173 00A IX RES OUTPUT COS IN 
HiASE. 

a. The gimbals do not stop moving within 15 seconds after first 

applying operate power while in coarse align. « 

b. The gimbals do not stop moving within 5-6 seconds after the IMU 

delay light goes out or when changing from coarse align to fine 1 

align attitude control or entry. 

c. The gimbals do not stop moving vlth 5*6 seconds after inserting or 
removing the step Response Test input. 

6.1.2 The UPTI. switch on the MDC AOC DBKT Panel No. 14 shall remain in the 

ACCEPT Position except when otherwise specified as procedural function. 


FORM MIBI-M-a ntv. 
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6.2 


6.2.1 


6.2.1.1 

6.2.1.2 

6 .2.1.3 

6 .2.1.3.1 

6.2.1.3.2 


6.2.1.3.3 

6.2.l.3.*i 

6.2.1.3.5 

6.2.1.3.6 

6.2.1.3.7 


6.2.1.3.8 


Test Procedures 

Application of Standby Pover to G&N System 

NOTE: Alarm and fail indications may occur in 6.2.1.4.1 

. . . while performing this test. Reset alarm by 

pressing the SYSTEM RESET pushbutton on the ICTC. 

All power and control switches on the G&N Indicator and Display Panel 
shall be placed in the OFF or neutral position. Set IMU TEMP mode 
switch to AUTO OVERRIDE. 

Hie Inertial Component Temperature Controller (TCTC) Model No. S23-100, 
shall be supplying inertial component heater power to the G&N System 
through Tray No. 7 front panel connector 45A7J2. 

Computer Power On 

Set the AGC MODE switch to ON position. Switch shall remain in the 
ON position unless specified otherwise as a procedural step. 

Set G&N COMPUTER MN A and . MR B breakers on the Right Hand Circuit 
Breaker Panel to ON position (breakers pushed in). Record the value 
of CG 1520, AGC +28V on the CRT (24.5 V to 30.5 V). 

NOTE: * Ignore AGC Alarms. 

Set the LIGHTING ACland AC2 breakers on the Right Hand Circuit Breakers 
Panel to ON position (breakers pushed in). 

Set the computer numerical display lights to the desired brightness 
by rotating the BRIGHTNESS thumbwheel on the LEB AGC DSKY and MDC AGC 
DSKY. 

Hie AGC +28VDC power discrete shall be issued (CG 1523). This can be 
observed by the lighted AGC ■♦■28 VDC operate lamp on the Event 
Module. 

Press ERROR RESET pushbutton. Enter VERB 36 in K 148. Press ENTER 
pushbutton. All computer alarms on the Main Display Console (MDC) and 
LEB AGC DSKY shall clear. 

Hie voltage output of the +3 VDC AGC supply shall be ■♦•1.88 to +4.12 VDC, 
CG 1030. Hie value on CRT shall be recorded. 

Hie voltage output of the +13 VDC AGC supply shall be +11.7 to 14.3 VDC, 
CG 1020. Hie value on CRT shall be recorded. 












6.2.1.3.9 Verify that the AGC is in the Backup Mode by monitoring on CRT 
that the Program indicates 00, and the program readouts on the 
MDC and LEE AGC DSKY indicate 00. 

6.2.1.3.10 Reset MASTER ALARM by pressing the MASTER ALARM LAMP. 

6.2.1.3.11 Obtain E Memory Zeroing Tape No. F02C017-K00012-XX and load the tape 
into the tape reader. Run the tape.to the first JTOP on the tape to 
zero erasable AGC memory locations. 

6.2.1.3.12 Run the remaining portion of tape to initiate AGC Self Test. Wait 
approximately three minutes. 

6.2.1.3.12.1 Rl, R2, and R3 of DSKY will display contents of SCOUNT, SCOUNT >1 
and SCOUNT +2 registers, 1 'spectively. Verify Rl, R2, and R3 are 
incrementing in a positive direction every 67 ± 2 seconds. Monitor 
Rl, R2, and R3 until Rl equals 00003, and R2 and R3 equal 00002. 

6.2.1.4 Standby Power Temperature Control Loop Tests. 

6.2.1.4.1 Enter the IMU Standby Mode of Operation by engaging the IMU HTR 
MN A and MN B breakers on the Right Hand Circuit Breaker Panel 
(breakers pushed in). Record range time. 

6.2.1.4.2 Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module 
is lighted. (CG 1513) 

6.2.1.4.3 Set ICTC Power ON-OFF switch to OFF position. 
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6.2.1.4.4 


Record the value of the following signals displayed on CRT: 
Signal Requirement 

>2.8 to +4.2 
25.8 to 30.8 VDC 


a. CG 1301 2V 3200 CPS 
POWER SUPPLY 

b. CG 1510 ♦ 28 VDC 
STANDBY POWER 


00 1511 >28 VDC 
SLJfDBY NOISE 


0 to+0.7 VRMS 


6.2.1.4.5 


6.2.1.4.6 


6.2.1.4.7 


6.2.1.4.8 


Hie IRIG TEMP and IMU HEATER CURRENT on CRT shall be monitored 
periodically for one hour to ensure that the IRIG Temperature 
Control Loop circuitry is operating to maintain a temperature of 
128.0 # F to 134.0°F and current of 0.75 to 1.60 amperes (when 
current is applied) (CG 2301) (2302). 

The PIPA TEMP shall be monitored on CRT periodically for one hour 
to ensure that the PIPA Temperature Control Loop circuitry is 
operating to maintain a temperature of 128.0°F to 134.0*F (CG 2300). 
(To be completed concurrently with 6.2.1.4*5’ )• 

Hie G&N System shall be in the Standby Mode for a minimum of one 
hour before proceeding with 6.2.1.4.8, Temperature Control Ix>op Tests. 
Hie test of 6.2.3, AGO Operation Test, may be performed during this 
period. 

Verify that the IMU TEMP MODE switch on the G&N Indicator Control 
Panel is set to AUTO OVERRIDE Position. 


6.2.1.4.9 IRIG Temperature Bridge Calibration Test. 


FORM Mtll-H-t MV. *-«4 













6 .2.1.4.9*1 Press and hold ZERO pushbutton on the G&N Indicator Control Panel. 

6.2.1.*4.9.2 IRIG Temperature Indicating Bridge Amplifier output shall be 

132.9°F to 134.1 # F (CG 2301). Record indication of IRIG TEMP as 
displayed on CRT. 

6.2.1.4.9.3 Release ZERO pushbutton. The IRIG Temperature Indication Bridge 

Amplifier output shall be 128.0°F to 134.0*F (CG 2301). Record 
CRT indication of IRIG Temperature. 

6.2.1.4.10 IRIG Temperature Bridge Gain Test. 

6.2.1.4.10.1 Press and hold IRIG GAIN pushbutton on G&N Indicator Control Panel. 
The IMU TEMP condition lamp shall be lighted. 

6.2.1.4.10.2 The IRIG Temperature Indicating Bridge Amplifier output shall be 
127.9*F to 129.1°F (CG 2301). Record indication of IRIG TEMP as 
displayed on CRT. 

6.2.1.4.11 PIPA Temperature Bridge Calibration Test. 

6.2.1.4.11.1 Press and hold ZERO pushbutton on the G&N Indicator Control Panel. 

6.2.1.4.11.2 The PIPA Temperature Indicating Bridge Amplifier ouwput shall be 
128.9 # F to 131.1°F (CG 2300). Record indication of PIPA TEMP as 
displayed on CRT. Release ZERO pushbutton. 

6.2.1.4.12 PIPA Temperature Bridge Gain Test. 

6.2.1.4.12.1 Observe Heater Current (CG 2302) on CRT; Press and hold PIPA GAIN 
pushbutton on G&N Indicator Control Panel. Observe a change in 
Heater Current on CRT and record CRT Indication of PIPA TEMP 

(CG 2300). Release PIPA GAIN pushbutton. 

6.2.1.4.12.2 IMG TOT condition laa* shall be lighted. 


6.2.1.4.12.3 Hie PIPA Temperature Indicating Bridge Amplifier output shall be 
134.4 # f to 135.6°F. 

6.2.1.4.12.4 Release PIPA GAIN pushb itton, and record indication of PIPA TEMP 
as displayed on CRT (CG 2300). 

6.2.1.4.12.5 IMU TEMP condition shall not be lighted. 

6.2.1.4.12.6 The PIPA Temperature Indicating Bridge Amplifier output shall be 
128.0 # F to 134.0°F. 


rOMM Mill 
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,4.12.7 After a minimum of two hours in the Standby Mode, the following 
temperatures and current shall be recorded 

,4.12.7.1 The IRIG Temperature shall be 128.0*F to 13^.0*F (CG 2301). 

,4.12.7.2 The PIPA Temperature shall be 128.0*F to 13^.0*F (CG 2300). 

,4.12.7.3 The Heater current shall be 0.75 to 1.60 amperes (CG 2302). 

(only when current is applied). 
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6.2.2 General Turn Off and Turn ON Procedures 

NOTE: TMs procedure shall be utilized any time after performing 

6.2.1, Standby Power On Test, and 6.2.4, Operate Power On Test, 
to turn on or turn off the G&N System. Appropriate portions of 
this procedure will be referenced on other tests. 


6.2.2.1 Turn OFF Procedure 


CAUTION 


This procedure must be followed in the order specified. 

Failure to adhere to this procedure may require recali¬ 
bration of the inertial components. 

6 .2.2.1.1 Verify or place the TRANSFER switch on the IMU CONTROL Panel to the 
COMPUTER POSITION. 

6.2.2.1.2 Enter the following values into 10.48 in the listed sequence: 

a. Insert VERB 4l NOUN 20 and verify. Press the ENTER pushbutton. 

b. Insert *09000 and verify. Press the ENTER pushbutton. 

c. Insert +00000 and verify. Press the ENTER pushbutton. 

d. Insert -05700 and verify. Press the ENT® pushbutton. 


6 .2.2.1.3 


6.2.2.1.4 


6.2.2.1.5 


Verify that the COARSE ALIGN MODE lamp on the IMU CONTROL panel is 
the only MODE lamp that is lighted. Wait 60 seconds. 

NOTE: Ignore PGNS CAl/TION Alarm on Condition Annunciator panel. 

Place the TRANSFER Switch on the IMU CONTROL to the MANUAL position. 
NOTE: Ignore PROG ALARM and COMP FAIL alarms on LEB and MDC DSKY's. 

Press ERROR RESET pushbutton. 

Set the following switches on the GUV Indicator Control Panel to 
the positions designated. 

a. SLAVE TELESCOPE to STAR LOS 

b. OPTICS MODE to ZERO OPTICS 

c. CONTROLLER MO EE to DIRECT 

d. CO NTS) LLER SPEED to LD 

e. POWER AND BRIGHTNESS to OFF 

f. ATTITUDE IMPULSE ENABLE to OFF 

g. IMU TEMP MOM! to AUTO-OVERRIDE 









6 .2.2.1.6 Set the G&N OPTICS MN A and MN B breakers on the Right Hand 
Circuit Breaker Panel to OPEN position (breakers pulled out). 

6.2.2.1.7 Set the G&N IMU, MNA and MN B breakers on the Right Hand Circuit 
Breaker Panel to OPEN position (breakers pulled out). 

6.2.2.1.8 The BRIGHTNESS thumbwheel on AGC-D3KY-LEB (lower Equipment Bay) 
and AGC DSKY-MDC (Main Display Console) 3hall be decreased to its 
minimum brightness - OFF position. 

6.2.2.1.9 Set the G&N COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker Panel to OFF position (breakers pulled out). 

6.2.2.1.10 Set the G&N LIGHTING AC1 and AC2 breakers on the Right Hand 
Circuit Breaker Panel to OFF position (breakers pulled out). 

6.2.2.1.11 Set ICTC POWER ON-OFF switch to ON. Press ALARM RESET switch and 
verify ALARM RESET lamp is not lighted. Verify that the ICTC is 
supplying inertial component heater power to the G&N System as 
indicated by the PTC HEATER POWER lamp illuminated on the PTC. 
Verify the temperature is within 135 ± 5»0 F and the current is 
within 1 t 0.75 amperes on the PTC meter. 

6.2.2.2 Turn On Procedures 

6.2.2.2.1 Set or verify the following switches on the G&N Indicator Control 
Panel to the positions designated. 

a. SLAVE TELESCOPE to STAR LOS 

b. OPTICS MODE to ZERO OPTICS 

c. CONTROLLER MODE to DIRECT 

d. CONTROLLER SPEED to LO 

e. POWER AND BRIGHTNESS to OFF 

f. ATTITUDE IMPULSE ENABLE TO OFF 

g. IMU TEMP MODE to AUTO OVERRIDE 

h. CONDITION LAMPS to ON 

6.2.2.2.2 Ensure that SYNC switch on the MDC Panel 25 is in the OFF position. 

6.2.2.2.3 Ensure that interfacing systems EPS and ECS are turned on and 
operating properly. 
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6.2.2.2.4 


6 . 2 . 2 . 2.5 

6.2.2.2.6 
6.2.2.2.7 


6 . 2 . 2 . 2.8 


6.2.2.2.9 


6.2.2.2, 
6 .2.2.2 
6 . 2 . 2.2 


10 


11 


.12 


Ensure that the TRANSFER svltch on the DfJ C 0HTR0L panel is set to 
MANUAL position. 

CAUTIOH 

The remaining procedure Bust he followed in the 
order specified. Failure to adhere to this 
procedure nay require recalibration of the 
inertial components. 

Energize the GUI Lighting AC 1 and AC 2 breakers on the Right Hand 
Circuit Breaker Panel (breakers pushed in). 

Ensure that the AGC MODE switch is set to 01 position. 

Energize the GUI COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Ensure that the AGC 
+26 VDC discrete lamp on Event Module is lighted (0G 1523). Verify 
that the secondary AGC power supply voltages on the CRT, display the 
following requirements: 

a. CO 1020 +13 VDC AGC Supply +11.7 to +14-3 VDC 

b. CO 1030 + 3 VDC AGC Supply +1.88 to +4.12 VDC. 

Disregard all alarm indications on the AGC DSKY panels. Enter VERB 36 
into 1048. Press ENTER pushbutton. Press ERROR RESET pushbutton. 

All computer alarms on the Main Display Console (MDC) and LEB AGC DSKY 
shall clear. Verify register Rl, R2, and R3 on the AGC DSKY'a are 
cleared. 

Set the computer display lights to minimum usable brightness by 
rotating the BRIGHTNESS thumbwheels on the l£b AGC DSKY and MDC AGC 
DSKY. 

Energize the GUI BftJ HTR MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). 

Verify that the DfJ +28 VDC STANDBY discrete leap on Event Module is 
lighted (CG 1513). 


Reset XCTC alarm if alarm indication is present. 
Verify ICTC ON/OFF switch to ON position. 


Reset ICTC alarm. 


rORM Mist- 
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6.2.2.2.13 Obtain E. Memory Zeroing Tape Ho. F02C017-KD0012-X3C and load tape 
Into the tape reader. Run the tape to the first STOP on the tape 
to zero erasable ABC memory locations. 

6.2.2.2.14 Run the remaining portion of Tape Ho. F02C017-KD0012JCX to initiate 
ABC Self Test. Whit approximately three minutes. 


6.2.2.2.14.1 Verify FAILURE DETECT lamp on Event Module 4A3 is not lighted. 

6.2.2.2.14.2 Verify CAN ERROR lamp on MDC Panel 10 is not lighted. 


6.2.2.2.14.3 Rl, R2, and R3 of DSKT will display contents of 9CGUFT, SCOUNT +1 
and SCOUHT +2 registers, respectively. Verify Rl, R2, and R3 
are incrementing in a positive direction every 67 + 2 seconds. 


MOTE: If Standby Power (GAM DfJ SIR vlth GAN cceiputer breakers) 
has been off for two hours or more allow two hours warm 
up before proceeding. If the GAN System has been off for 
less than two hours, allow an equal time period for warn up 
before proceeding. 


6.2.2.2.15 After required waxvup time has elapsed, set the GAM BCJ MM A 

and MM B breakers on the Right Hand Circuit Breaker panel to OH 
position (breakers pushed in). Press the CQARS ALIGN pushbutton 
on the IMU Control Panel. Ensure that the IMU +26 VDC OPERATE 
(ON) lamp on Event Module is lighted. (CG 1503)* 

Verify the value of CO 1500, IMU +26 V on the CRT (+24.5 to 

+30.5 VDC). The glmbal lock lamp on the Condition Annunciator shell 

be lighted. 


6.2.2.2.16 Ensure that the BfJ DELAY lamp on the Condition Light Annunciator 
Panel is lighted and the Dtl DELAY lamp on Event Module is lighted 
(CO 5006). 

MOTE 1 Perform 6.2.2.2.17 only if performance of 6.2.4, 6.2.10, 
6.2.11, 6.2.12, 6.2.13, 6.2.20, and 6.2.21 is anticipated. 


6.2.2.2.17 Set the GAN OPTICS MN A and MN B breakers on the Right Hand Circuit 
Breaker Panel to ON position (breaker pushed in). Ensure that the 
QPTX +26 VDC discrete lamp on Event Module is lighted. (CO 1533)* 

6.2.2.2.16 Verify the value CO 1530, QPTX +28V on the CRT (♦ 25 to 30.8 VDC) * 
Verify that the secondary power supply voltages of the following 
signals as displayed on the CRT is as indicated in Table VI. 


• Only if 6.2.2.2.17 is performed. 















TABUS VI* SECONDARY POWER SUPPLY VOLTAGES 


Meas. No. 

Signal 

Requirement 

a. 

CO 1000 

♦120 VDC IRIO Supply 

♦112.0 to ♦l^ VDC 

b. 

CO 1003 

♦12 VDC IRIO Supply 

♦10.6 to 413.4 VDC 

e. 

CO 1006 

♦32 VDC IRIO Supply 

♦25.5 to +33.5 VDO 

d. 

CO 1010 

♦120 VDC PIPA Supply 

♦107 to 4145 VDC 

e. 

CO 1016 

♦32 VDC PIPA Supply 

♦25.5 to 435*5 VDC 

f. 

CO 1101 

-28 VDC ELECTRONICS 

-21.3 to -33*7 VDC 

6* 

CO 1201 

IMU 20 V 800 CP8 1* 0° 

♦27 to +29 VRMS 

h. 

CO 1202 

, IMU 28V 800 CPS 5^-90° 

♦26.1 to +29.9 VRMS 

1. 

CO 1203 

IMU 28V 800 CP8 5^-0° 

♦24.7 to ♦30.3 VRMS 

J* 

CO 1204 

CDU 20 800 CPS 5*-90° 

♦26.1 to 429*9 VRMS 

k. 

co 1301 

IMU 2V 3200 CPS SUPPLY 

2.8 to 4.2 VRMS 

1. 

co 1302 

20V 3200 CPS SQ WAVE 

♦15.6 to 424.4 VRMS 

m. 

CO 1400 

IMU 2.$V 25.6 KC in 0 

♦2.1 to 42*9 VRMS 

n. 

co mo 

♦2.5 VDC T/M REFERENCE 

♦2.45 to ♦2.55 VDC 

* o. 

CO 1211 

OPTX 26V 800 CPS 1^-0° 

♦27 to 429 VRMS 

*p. 

CG 1212 

OPTX 800 CPS 5^-90° 

♦26.1 to 429.9 VRMS 1 

* q. 

CO 1401 

OPTX 2.5V 25.6 MD in 0 

♦2.1 to 42.9 VRMS 


6.2.2.2.19 Set the TRANSFER switch on the IMU CONTROL panel to COMPUTER. 

6.2.2.2.20 Enter and verify VERB 4l, NOUN 20 into 10.48. Press ENTER pushbutton 
to advance System to COARS ALIGN mode. The VERB-K)UN display on 
CRT shall flash and indicate 21-22. 


* oaly if 6.2.2.2.17 is performed. 
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6.2.2.2.21 filter and verify +00000 into 10.48 three times pressing the ENTER 
pushbutton on the K148 after each entry. The C0ARS ALIGN MODE 
lamp on the DftJCONTROL panel shall be the only MODS i««p that is 

lighted* The FQlS CAUTION la^> an the eendl*lea *waaelater aey be-en 

6.2.2.2.2C Monitor the signals listed below on a CRT to ensure that the DfJ 
is not in a Global Look ponditlon. The signal indicate no 

; global oscillation novsnent. 

Mess* Mo* 8ignal Requlrenent 

a. 00 5003 * 0D4BAL LOCK WARNINO OFF 

b. CO 2142 MO CDU IX RES SINE Not OecHinting 

c. CO 2143 MO CDU IX RES COSINE Not Oscillating 

6.2.2*2*2j Monitor the signals listed below on the CRT to verify normal FIFA 
loop operation* 

: *— a* CO 20Qfc X FIFA 80 OUT QUAD Less than 0.66 TOMS 

b. CO 2022 T F1PA SO OUT QOAD Lass than 0.66 TOMS 

0 . CO 2042 Z PIPA SO OUT QUAD Lass than 0.66 TOMS 

6*2.2.2.&4 Perform 6.2*6 0AM Operational Test 
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6.2*3 AGC Operational Test 

NOTES This test shall be performed only when IMU HTH 

and Computer powers are suppxica. Test shall not 
be performed Vhen IMU operate power is applied* 

6*2.3*1 Verify BfJ STANDBY power (including AGC operate power) is applied and 
IMJ OPERATE power is not applied, and that AOC MODE switch is ON. 

(G&N LMU HTR MN A and MN B breakers engaged (breakers pushed in) 
computer MN A and MN B breakers engaged (breakers pushed in) 2MJ MN A 
and MN B breakers disengaged (breakers pulled out)* 

6.2.3.1.1 Set the TRANSFER switch in MANUAL position on the ZMU Control Panel* 

6*2*3*1.2 Using I£B AGC DSKY, enter VERB 36 . Press ENTER pushbutton* Press 
) ERROR RESET on the LEB DSKY. 

6*2.3.2 AGC Interface Checks f 

6*2*3*2*1 filter the following sequence into the I£B AGC DSKY to Initiate 
the DSKY tests 

4 1 

a. VERB 37 ENTER 

b. 00007 ENTER . • 

6.2.3*2.2 Observe all 9'« displayed in the MAJOR MDDE, VERB, NOUN and Rl, R2 
and R3 character positions and that the UPTL lamp is lighted. 

At approximately 10 second intervals, the followii^ is displayed in 
the above character positions except where noted. 

a. 8's 

b. 7'* 

c. 6's 

d. 

e. 4's 

f. 3'* 

g. 2's 

h. l's . 

i. 0's 

J. all positions blank 

k. MINUS signs in Rl R2 .and R3 

l. PLUS signs in Rl R2 and R3 with the PROGRAM ALARM, TM FAIL, KEY 
RELEASE, CHECK FAIL and momentarily COMPUTER ACTIVITY Isiqps lighted. 
UPTL lamp not lighted 


rORM Mill- 
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1 Press ERROR RESET and KEY RELEASE pushbuttons. The KEY RELEASE 
■ad AOC alarm lamps shall not be lighted. 

DSKY Pushbutton Cheek 

i 

1 Enter VERB 25, HOUR 02 Into LEB AGC DSKY. Press ENTER pushbutton. 

2 Enter 01775 into LEB AOC DSKY. Press ENTER pushbutton. 

3 Biter 400123 into LEB AOC DSKY. Press ENTER pushbutton. 

4 Enter -00456 into IEB AGC DSKY. Press ENTER pushbutton. 

5 Biter -00789 into IEB AGC DSKY. Press ENTER pushbutton. 

6 Verify that 400123 is displayed in Rl, -00456 is displayed in R2 
and -00789 is displayed in R3 in the IEB and MDC AGC DSKY'a. 

7 Biter VERB 05, NOUN 02 into IEB AGC DSKY. Press ENTER pushbutton. 

8 Biter 01775 into LEB AGC DSKY. Press ENTER pushbutton. 

9 The IZB and MDC AOC DSKY's shall indicate OOI78 in Rl, 77067 in R2, 
and 76352 in R3. Verify the displays. 

10 Repeat 6.2.3.2.3.1 through 6.2.3.2.3.9 using the MDC AOC DSKY. 

C - Relay Check 

NOTES ACCEL FAIL, IMU PAIL, CDU PAIL and ZERO 
ENCODER lamps on Condition Annunciator 
panel will light intermittently during this 
test. 

1 Enter the following sequence into MDC or LEB AGC DSKY to initiate 
the C-Relay Tests 

a. VERB 15 NOUN 01 ENTER 

b. 00722 ENTER 

0. VERB 57 * ENTER 

d. 00006 ENTER 

2 Press KEY REIZASE pushbutton after KEY RELEASE lamp lights. Rovs Rl, 
R2 and R3 shall display the contents of DSPTAB 4llD, (Rl), D£PTAB 4l2D, 
(R2), DSPTAB 413D, (R3). 
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6.2.3.2.4.3 The DSPTAB registers will count in the sequence 1, 2, 4, 10, 20, 
40, 100, 200, 400, 1000, 2000, beginning with the register in R3> 
then R2 and finally Rl. IH3 will then be displayed. Verify 
that the above sequence is followed throughout the test and 
that the final display of R3 is 00001 and IM3 register in Rl 
shall display one of the followings OXXXX, 1XXXX, 2XXXX, and 
3XXXX. 

6.2.3.2.4.4 If an error exists, the PROGRAM ALARM lamp will be lighted and a 
VERB-HOUH display of 01-33 vill flash and Rl on the CRT or DSKI 
will display 01103 or 41103 for Multiple failures. Record. 

6.2.3.3 AGC Alarms and Interrupt Test 

BOTE: During the following test disregard AGC Alarm indications 
which are not; noted on the test. After each Error 
Reset for a test sequence insure all alarm leaps are 
not lighted. 

6.2.3.3.1 Obtain GUI Alarms and Interrupts Test Tape Ho. P02C017-K00020-XX 
and load the tape on TAPE READER* 

6.2.3.3.2 Set the POWER/OH switch on the TAPE READER 4A4-A2 to OH. Perform 
the following steps on Console 4A4-A3 in sequence: 

a. Press the TAPE/K5Y indicator to TAPE 

b. Press the FWD/REV indicator to FWD 

c. Press the IND/COlfF indicator to COlfT 

d. Press the LQAD/INH indicator to LOAD 

6.2.3.3.3 Computer Activity 

6.2.3.3.3.1 Press the KUH indicator switch on to HUH. Wait until tape stops. 

6.2.3.3.3.2 Verify Rl indicates 00001 on CRT. 

6.2.3.3.3.3 Press the HUH indicator switch on 4A4-K14Q to HUH. Wait until 
tape stops. 

6.2.3.3.3.4 Verify that the COMPUTER ACTIVITY lamps on the MDC and LEB DSKY's 
and Event Module are lighted. Bie lamps shall remain lighted 
for approximately 10 seconds (CG 5021). 

6.2.3.3.4 RUPT LOCK (Due to extended or infrequent interrupts) 

6.2.3.3.4.1 Press the HUH indicator switch on 4A4-K148 to HUH. Wait until 
tape stops. 

6.2.3.3.4.2 Verify Rl indicates 00002 on CRT. 

6.2.3.3.4.3 Press the KUH Indicator switch on 4A4-KL48 to HUH. Wait until 
tape stops. 






'*& 




HD 1002326 


NORTH AMERICAN AVIATION. INC. 

81’ACE and INFORMATION SYSTEMS DIVISION 
iaai4 LAKEWOOD BLVD , DOWNEV CAllfOENI* 

CODE IDENT. HO. 03953 
I REVISION LETTER 











HD 1002326 


NORTH AMERICAN AVIATION. INC. 

SPACE and INEOHMATION SYSTEMS DIVISION 

12214 LAKEWOOD BLVO.OOWNEV CALIFORNIA 

CODE IDENT. HO. 03953 


REVISION LETTER 


TTT 


6.2.3.3.6.11 

6.2.3- 3-7 

6.2.3.3- 7-1 

6.2.3.3.7.2 

6.2.3.3.7.3 

6.2.3.3.7.11 

6.2.3.3.8 
6.2.3.3.8a 

6.2.3.3.8.2 

6.2.3.3.8.3 

6.2.3.3.8.11 

6.2.3.3- 8.5 
6.2.3.3.6.6 


Verify the PGNS caution lamp on Condition Annunciator panel and 
G&H Error lamp on Panel 10 light vithin 3 seconds after tape stops 
and that the lang>s light for only 2 to 3 seconds. Press Error 
Reset pushbutton. 

Check Fail and Program Alans indications. 

Press the RUH indicator switch on 4A4-K1U8 to KUH. 

Wait until tape stops. 

Verify R1 indicates 00007 on CRT. 

Press the RUH indicator switch on 4A4-K148 to RUH. 

Wait 'intil tape stops. 

Verify PROG AIARM and CHECK FAIL alarm Indications on LEB DSKY and 
Event Recorder (CO 5020, CG 5023). 

TEI£METHY FAIL ALARM 

Press RUH indicator switch on U4-KL46 to RUH. Wait until the 
tape stops. 

Verify that HI displays 00008 on the CRT. 

Press the RUH indicator switch on kAk-KLkQ to RUH. Wait until 
the tape stops. 

Verify that the TELEMETRY FAIL alarm is illuminated in the MDC 
and the LEB DSKY. 

Verify that SEAL is indicated on the K-START module. Press ERROR 
RESET to clear AGC DSKY's. 

Insert Verb 36 and ESTER into LEB DSKY. Insert VERB 21 HOUH 02 and 
EWER into LEB DSKY. Insert 00041 and EWER into LEB DSKY. 

Insert 00000 and ENTER into LEB DSKY. 


FORM M1SI-M-2 
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6.2.3.3.9 

6.2.3.3.9.1 

6.2.3.3.9*2 

6.2.3.3.9.3 

6.2.3.3.9.4 

6.2.3.4 

6.2.3.4.1 

6.2.3.4.2 

6.2.3.4.3 

6.2.3.4.4 

6.2.3.4.5 

6.2.3.4.6 

6.2.3.4.7 


PARITY PAIL 

Press the KUH indicator switch on 4A4-K148 to HUH. Wait until 
the tape stops. 

Verify that R1 indicates 00009 on CRT. 

Press the RUN indicator on 4A4-K148 to RUN. Wait until the 
tape stops. 

Verify that PARITY ALARM has been generated and displayed on the 
MDC and the LEB DStCY's and that the EVENT MODULE is lighted. 

Disregard all or any other alarm indications. Press ERROR RESET. 

BANK SUM TEST 

Press ERROR RESET pushbutton and enter VERB 36 into Kl46, press ENTER 
pushbutton. Press ERROR RESET pushbutton. 

Enter VERB 56 into K-143, press ENTER pushbutton. 

Verify R1 - R2 - 00002 on CRT. 

Enter VERB 33 into K-148, press ENTER pushbutton. 

Verify R1 - R2 - 000XX on CRT. 

Repeat 6.2.3-4.4 and 6.2.3*4.5 until R1 - R2 - 00034. 

Enter VERB 34 into K-148, press ENTER pushbutton. 


FORM M 111 —H—i 
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6*2*4 Operate Pover on and Power Supply Teat 

CAUTION 

a. Insure that the SYNC svltch on MDC 
panel 25 is In the OFF position* 

b. The sequence specified in steps 6*2*4*1 

through 6.2.4.10.4 must be adhered to* * 

Deviation may necessitate recalibration 
of Inertial eosponents* 

6*2*4*1 GAN breakers on the Bight Hand Circuit Breaker Panel shall be in ' 
the following positions: 

a* COMPUTER MN A and MN B breakers ON (Breakers pushed in)* 
b* IMU HTR MN A and MI B breakers ON (Breakers pushed in)* 
e* IMU MN A and MN B breakers OFF (Breakers pulled out*) 
d* OPTICS MN A and MN B breakers OFF (Breakers pulled out). 

e. LIGHTING AC1 and AC2 breakers ON (Breakers pushed-in>. 

f. CAN LIGHTING toggle svltch in AC1 (up). 

6*2.4*2 The TRANSFER svltch on the IMU CONTROL Panel shall be in MANUAL 
position* 

6*2.4.3 The AGC MODE switch on AGC shall be set to ON position* 

6*2*4*4 Switches and selectors on the GAN Indicator Control panel shall be 
set to the following positional 

a* SLAVE TELESCOPE to STAR LOS 
b. OPTICS MODE to ZERO OPTICS 
e. CONTROLLER MODE to DIRECT 

d. CONTROLLER SPEED to LO 

e. POWER and BRIGHTNESS to OPF 

f • ALTITUDE IMPULSE ENABLE to OFF 
g* PANEL BRIGHTNESS to maximum lnoreass 
h* IMU TEMP MODE to AUTO OVERRIDE 


rORM Mlll-N-I 
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Utl Operate Power 

HOTEi Prior to switching to IfCJ Operate, 
the G&N System shall have been in 
Standby Mode with AGO power applied, 
for a minimum of two hours.. 

1 Set up the Analog Recorder UA3-A2 and the switches on the Analog 
Select Panel 4A3-A3 to monitor the following signals! 


a. CO 2206 

I0A CDS IX RES ERR 

b. CO 2236 

MSA CDS IX RES ERR 

e. CO 2266 

OGA CCU IX RES ERR 


2 Start analog recorder using a chart speed of $ MM/SEC. Start Event 
Recorder chart drive using chart speed of 10 MM/SEC. Prepare to mark 
the strip chart on analog recorder at the time 1MU DELAY lamp 
extinguishes. 

3 With the IMS in Standby Mode, the IMS Operate Power shall be applied 
by actuating the G&N IMS MN A and MN B breakers on the Right Hand 
Circuit Breaker Panel (breaker-pushed in). Press COARS ALIGN mode 
lamp on IMS Control Panel. 


3r 


4 IMS DELAY loops on the Condition Annunciator Panel, and Event Module 
shall be lighted when IMS Operate Power is applied (CG 1503). The 
IMS DELAY lamp shall extinguish after a time delay of 100 + 10 seconds 
(CG $006). ~ 

$ The COARS AUON (Coarse Align), MODE lamp on the IMS CONTROL Panel shall 
be lighted when IMS Operate power la switched on. After a time delay of 100 
+ 10 seconds, the COARS ALIGN lamp shall remain lighted. The glmbal lock 
lanp on Condition Annunciator panel may be lighted. 

6 After the IMS DELAY lamps go out, mark the strip chart, stop the Event 
Recorder, and record the time at which the IMS DELAY lanp is extinguished. 

7 Stop the Analog Recorder 4A3-A2. Record the time at which the Initial 
transient on OGA CDS IX Resolver Error signals occurred from Analog 
Recorder 4A3-A2. 

8 Determine elapsed time between OGA IX resolver initial transient and 
IMS DELAY lamp going out from the recorders. 
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6*2*4*5*9 Just prior to the time when the IMJ DKLAY lamp extinguishes, the Outer, 
Middle, aid Inner IMJ-C DU IX Resolver nulls shall be less than 0.600 
VRMS (CO 22Ob, 00 2236, and CO 2206). Record the amplitude of 1 CEU 
IX resolver signals from Analog Recorder 4A3-A2. 

6*2.4*5.10 IMJ 420 VDC OPERATE discrete shall be Issued (CO 1503) by observing 
that the IMJ OPERATE lamp on Event Module is lighted* Record the 
value of CO 1500, IMJ +26V on the CRT <424.5 to 30*5 VDC). 

6*2*4.6 Optics Power On 

6.2.4.6.1 Optics power shall be applied by actuating the 0«f OPTICS MN A and 

OPTICS MN B breakers on the Right Hand Circuit Breaker Panel (breakers 
pushed in)* 

6*2*4*6*2 OPTICS 420 VDC discrete shall be Issued (CO 1533) by observing that the 
OPTICS lamp on Event Module is lighted. Record the value of CO 1530, 
OPTX 420V on the CRT < 424*5 to 30*5 VDC). 

6.2.4.6.3 Verify that the ZERO ENCODER on the Condition Annunciator Panel is 
lighted for no more than 90 seconds after Optics Power Turn On* 

6*2*4*6*4 The CHAFT A1K3I£ and TRUNNION ANGLE adjacent to the Scanning Telescope 
eyepiece shall be 0*0 1*0 degree* 

6.2.4*7 Set TRANSFER switch on the IMJ CONTROL panel to COMPUTER* Disregard all 
computer alarms* Enter VfcRB 36, press ENTER pushbutton, then press 
ERROR RESET pushbutton* All alarms shall dear* 

6.2.4.8 Enter and verify VERB 4l, NOUN 20 into 10.48. Press ENTER pushbutton to 
advance system to COARSE ALIGN under AGC control. The VERB NOUN display 
on CRT shall flash and Indicate 21-22* 

6.2*4*9 Enter and verify 400000 into IQ.48 three times, pressing the ENTER push¬ 
button after each entry. The COARSE ALIGN mode lamp on the IMJ CONTROL 
panel shall be the only MODE lamp lighted. Insure that glmbal Lock lamp 
on Condition Annunciator panel is not lighted* 

6*2*4*10 Secondary Power Supply Voltages, Noise Peake and Phase Difference 

NOTE* Ensure that the IMJ Operate Power has been on for 
a minimum of 15 minutes before proceedings with this 
test* 


rONM Mtai-M-ft MB 
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Record the 

noise peaks 

of the 

Item No. 

Meas'nrt No* 


a. 

CO 1001 

.4120 

b. 

CO 1011 

♦120 

c. 

CO 1021 

♦ 13 

d. t 

co 1031 

♦ 3 

e. 

co 1501 

4 28 

f. 

co 1511 

4 28 

g. 

co 1521 

4 26 

b. 

co 1531 

4 26 


folloving signals displayed on the CRTs 


Signal 

VDC IRIO NOISE RMS 
VDC PIPA NOISE RMS 
VDC AGO NOISE RMS 
VDC AGC NOISE RMS 
VDC No. 1 NOISE RMS 
VDC No. 2 NOISE RMS 
VDC No. 3 NOISE RMS 
VDC No. 4 NOISE RMS 


Requirement 

Less than +1.00VPMS 
Less than T 1.0 VRMS 
Less than O.65 VRMS 
Less than 0.6$ VRMS 
Less than + 0.70 VRMS 
Less than 7 0*70 VRMS 
Less than 7 0.70 VRMS 
Less than 7 0*70 VRMS 


6.2.4.10.3 Record the phase difference of the folloving signals displayed on 
the CRTs 


b. 

c. 

d. 

e. 

f. 

«• 


CO 1206 

co 1207 
co 1306 
CG 1209 
CO 1220 
CG 1402 

CG.I216 


PH DIF IMG li 0°, IMG bi 90 -77.0 to -103 


PH DIF IMG 0°, IMG 5* 90° 
PH DIF IMG 2V 3«2KD AGC STOC 
PH DIF IMG 1% 0° CDG 5* 90® 
PH DIF IMG Id 0° OPTX 1* 0° 

2l -^ ' 


-77.0 to .103" 
-12.5 to +lg.5 
-77 to -103 o 
-12.5 to 4J2.5 


PH DIF IMG 25.6KC OPTX 25.6NC -32 to +32 
PH DIF OPTX 1* 0° OPTX 5% 90° -77 to -103° 


6.2.4.10.4 


The noise peaks of the folloving signals are demonstrated on the event 
light8 when the peak voltage exceeds 5 volts and is present for more 
than one microsecond. 


a. CO 1022 

b. CO 1032 

c. CG 1502 

d. CO 1512 

e. CO 1522 

f. CO 1532 


♦13 VDC AGC NOISE PI 
♦ 3 VDC AOC NOISE PI 
426 VDC No. 1 NOISE 
426 VDC No. 2 NOIS 
428 VDC No. 3 NOIS 
426 VDC No. 4 NOISE 


Event Module 

AK 

4A3-A5 

AK 

4A3-A5 

PEAK 

4A3-A5 

PEAK 

4A3-A5 

PEAK 

4A3-A5 

PEAK 

4A3-A5 


6.2.4.10.5 Perform 6.2.6 GAN Operational Test. 


6.2.4.10.6 Optics power shall be removed by actuating the G&N OPTICS MNA and 
MNB breakers on the Right Hand Circuit, breaker Panel to off. 
(breakers pulled out) . 
















6.2. $ GIMBAL LOCK TEST 

6.2.5.1 Proceed with this test if 6.2.^ Operate Power On Test has been com¬ 
pleted and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.2.2, Turn on Procedure. 

6.2.5.2 Insert and verify VERB 4l, NOUN 20 into Kl48. Press ENTER 
pushbutton. 

6.2.5.3 Insert and verify 400000 into KL48 two times, pressing ENTER 
pushbutton after each insertion. 

6.2.5.4 Insert and verify 405400 into Kl48. Press ENTER pushbutton. 

Whit 60 seconds. 

6.2.5.$ Verify that GIMBAL LOCK leap on Condition Annunciator panel is 

not lighted. 

6.2. $.6 Insert and verify VERB 23, NOUN 22 into 1CL48. Press ENTER 

pushbutton. 

6.2. $.7 Insert and verify 406$00 into Kl48. Press ENTER pushbutton. 

Wait 60 seconds. 

6.2. $.8 Verify that GIMBAL LOCK lamp on Condition Annunciator panel is 

lighted. 

6.2. $.9 Insert and verify VERB 23, NOUN 22 into Kl48. Press ENTER 

pushbutton. 

6.2. $.10 Insert and verify 418000 into KL48. Press ENTER pushbutton and 

observe that GIMBAL LOCK lamp remains lighted while IMU and 
CDU are driving to 180 degrees. Wait 60 seconds. 

6.2. $.11 Insert and verify VERB 23, NOUN 22 into K148. Press ENTER pushbutton. 

6.2. $.12 Insert and verify >29500 into KL48. Press ENTER pushbutton and 

observe that GIMBAL LOCK lamp remains lighted while IMJ and CEU 
are driving to 29$ degrees. Wait 60 seconds. 

6.2. $.13 Insert and verify VERB 23, NOUN 22 into Kl48. Press ENTER pushbutton. 

6.2.5.14 Insert and verify 4-30600 into KL48. Press ENTER pushbutton. 

6.2.5.15 Verify that the GIMBAL LOCK leap on Condition Annunciator panel 
is not lighted. 


FORM M I II— H— I R«V. 
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Proceed with this test if 6.2.4 Operate Power On Test has been 
completed and system operation has not been Interrupted. If 
system operation has been infcaxxupted,perfom6.2.2.2 Turn On 
Procedure, 

6.2.6.1 Initial Conditions 

i 

6.2.6.1.1 Ensure that the AOC MODE switch Is In the 09V position. 

6.2.6.1.2 Verify that TRANSFER switch on I MU CONTROL Panel Is in COMPUTER 
position and that the AOC Mode switch is in the ON position. 

6.2.6.2 Initiation 

6.2.6.2.1 Insert the following sequence into JCU6. 

a) VERB 57 ENTER 

b) 00004 ENTER 

6.2.6.2.2 Verify that the PROGRAM display on CRT indicates 07. 

NOTE: During this portion of the test, the GSM System is 

exercised throutfi its modes and the MODE lamp displays 
will change automatically in the following sequence: 

ZERO ENCODE, FINE ALIGN, ATTITUDE CONTROL, COARSE 
ALIGN and FINE ALIGN. If the PROGRAM display on the 
LEB DSKY does not change, proper mode changing is 
occurring. 

6.2.6.2.3 After approximately 10 minutes, the value of the gravity vector 
in CM/sECT shall be displayed in R1 and R2 on CRT. Record these 
values. Verify VERB 06, NOUN 66 are flashing near end of 10 
minute period. 

6.2.6.2 .k R1 is the first five digits of the gravity vector and R2 contains 

the last five digits. A decimal point shall be between them. Tfte^ 
value for the gravity vector shall be ♦980.00000 ♦ 10.00000 Cty/SECr* 

6.2.6.2.5 Enter VERB 33 into 10.48. Press the ENTER pushbutton. Verify that 
VERB 06 and NOUN 66 are flashing. 

6.2.6.2.1 Hie value of the horizontal earth rate shall be displayed in R1 
and R2 on CRT. Record these values. 
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6.2.6.2.7 

6.2.6.3 

6.2.6.3.1 

6.2.6.3.2 

6.2.6.3.3 
6.2.6.3*4 
6.2.6.3.5 
6.2*6*3*6 


R1 la the flrat five digits of earth rate and R2 contains the last 
five dI rite. A decimal point shall be placed between R1 and R2. 

The hortrental earth rate shall be 00000.(32900 te 00000.87664 ERU (Earth 
Rate Unit)* 

Test Termination 

I 

Enter VERB 3^ into K148* Press the ENTER pushbutton* 

Enter VERB 4l, HOUR 20 into 10.48* Press the ENTER pushbutton* 

Enter 00000 into 1048* Press the ENTER pushbutton. 

Enter 00000 Into 1046* Press the ENTER pushbutton* ' 

Enter 00000 Into 10.48* Press the ENTER pushbutton* 

Verify COARSE ALTON is the only Node leap lifted. 
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6*2*7 I MU Temperature Control Teat 

6.2.7.1 Proceed with this toot if tent in 6.2.4, Operate Pover On Test, has 
been completed and system operation has not been interruped. If 
system operation has been interruped, perform 6.2.2.2 before pro¬ 
ceeding. The signal values of this test are to be recorded as 
displayed on the CRT. The following Measurement Numbers and Signals 
are inserted here as a convenience for later reference. 


ITEM NO. 

MEASUREMENT NO. 

SIGNAL 

a. 

co 2300 

PIPA TEMP 

b*' 

co 2301 

IRIO TEMP 

c. 

co 2302 

HEATER CURRENT 

d. 

co 2303 

BLOWER CURRENT 

e. 

00 2304 

T.C. BRIDGE SUPPLY 


6.2.7*1*1 Insure that the following Ground Support Equipment (GSE), 

identified in 4.1, is installed and connected before 

proceeding with 6.2.7*2 

a. Digital Signal Conditioning and Multiplexing Unit, 

Model No. ClU-211. 

b. GAN Signal Conditioning and Switching Matrix Unit (DTK3) 
Item 7* 

c. Carry-On Command Stimuli Unit (ACE-s/c Digital Test 
Command System DTCS) Item 1. 

d. ACE-SC Carry-On Junction Box 
Item 3. 

e. rSA Adapter Module 
Item 17. 

f. External Digital Test Command Unit 
Item 9* 

g. Data Interleaver System 
Item 10* 


h. Electrical Cable Set 
Item 13. 
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6.2.7*2 Set the TRANSFER evltch on the IMU CONTROL panel to MANUAL. Reset 
any AGC alarms by entering VERB 36, pressing ENTER pushbutton then 
pressing ERROR RESET pushbutton on LEB AGC DGfQT. 

6.2.7.3 Place the GW IMU to Standby Mode by positioning the GW IMU MN A 
and MN B breakers on the Rirfit Hand Circuit Breaker Panel to OFF f 
(Breakers pulled out). Note that the IMU OPERATE discrete lamp 
on Event Module is not lighted. 

6.2*7*4 Place the IMU TEMP MODE selector on the OW Indicator Control Panel 
to AUTO OVERRIDE position* 

6.2.7*5 With the IMU in the Standby Mode, wait 30 minutes and record the 
values of the following signals as displayed on CRT. The BLOWER 
CURRENT will not be on at this time (CO 2303). 


Measurement No* 

a. CO 2300 

b. CO 2301 

c. CO 2302 

d. CO 2304 


Signal 
PIPA TEMP 
IRI0 TEMP 
HEATER CURRENT 
T.C. BRIDGE SUPPLY 


Requirements 
128.0°F to 
120.O°F to 
0.75 to 1.60 AMP 
to 25.5 VDC 


6.2.7*6 Place the OW IMU to Operate Mode by setting the OW IMU MN A and 

MN B breakers on the Rltfvt Hand Circuit Breaker Panel to ON position* 
After the IMU DELAY lamp goes out, press the COARS ALIGN pushbutton 
on the IMU CONTROL panel. The COARS ALIGN lamp is the only MODE lrnap 
that is lighted. Record the time when IMU Operate power is applied. 

6.2.7*7 Place the TRANSFER switch on the IMU control panel to COMPUTER. 

6.2.7*8 Enter VERB to, NOUN 20 into IQ48. Press ENTER pushbutton. MmXt 
90 seconds. 

6.2.7*9 Enter VERB 4l, NQURi. 20 into IQ48. Press ENTER pushbutton. 

6.2.7*10 Enter *00000 into IQ48 three times, pressing ENTER pushbutton after 
each entry. COARS ALIGN mode lamp on the IMU COITRQL panel shall 
be the only MODE lamp limited* 

6*2*7*11 Proportional Mode 

6.2*7.11.1 Set the IMU TEMP MODE selector on the OW Indicator Control Panel 
to PROPORTIONAL position. 


fORM M111 —M— 1 MC< 
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6.2.7.11.2 Thirty minutes after IMG Operate Mxle, the signal values of 
6.2«7*1 shall be as follows: 

a* The PIPA temperature shall b* 129.0° to 131.0°? and the 

HUG temperature shall be 133*0 to 13$.0^F (CG 2300, 00 2301). 

b. The Heater current shall be ClJJ 1* 4i amperes (when 
current is applied) (CO 2302). 

c. The Blower current shall be 0.1? to 0*2? amperes (when 
current Is applied) (C^ 2303). 

d. The Temperature Control Bridge supply shall be 18.4 
to 25.* VLC (CO 230*). 

6.2.7.11.3 After two hours from time IMG MH A and MN B power was applied, 
the following values shall be present* 

a* The PIPA Temperature shall be 129*3 to 131*0°? and the 
IRI0 temperature shall be I33.O to 136.0“? (CO 2300. 

co 2301). 

b* The Heater current shall be 0.?J to 1.>L amperes (when 
current Is applied) (CO 2302). 

c. The Blower current shall be 0.1to 0.35 aoiperes (when 
current Is applied)(C0 2303). 

6.2.7.JLL.4 Set IMG TF.MP MODE selector to AITT0 OVERRIDE. Monitor at 5-minute 
Intervals the values of signals a and b In 6.2.7*1 for 13 minutes 
(3 monitor periods). Record the maximum values of each signal during 
this time. These values shall be within those requirements listed 
In b.2.7.11.3. 

6.2.7.12 Backup Mode 

6.2.7*12.1 Set the IMG TEMP MODE selector on the GAN Indicator Control Panel 
to BACKUP position. The IMG TEMP lamp cm Condition Annunciator 
Panel will cycle on and-off* 


*6 


roRM Mtai-M-a rbv. *-•* 
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6.2.7.12.2 


after 60 minutest 

a. Hie PIPA temperature shall be 129.5 to 133.0°F. 

b. The IRIS temperature shall be 134.5 to 137.5°F. 

Monitor at 5 minute intervals, the values of signals a and b in 6.2.7.1. 
At the end of 15 minutes (3 monitor periods) record the i"ax1ma and 
minimum values of these signals. The values shall be within those 
requirements listed in 6.2.7.12.1. 


6.2.7.13 Emergency Mode 

6.2.7.13.1 Set the IMG TEMP MODE selector on the O&N Indicator Control Panel 

to I’MiHGtiHCY position. Aie 1MU TEMP lamp on the condition annunciator 
panel will be on during EMERGENCY MODE. 

6.2.7.13.2 After the IMG has been switched to EMERGENCY control for a 
minimum of one hour, the IRIO temperature shall remain within + 2.OF 
of its value in 6.2.7.11.3 and PIPA temperature shall remain within 
1 2.0 F of its value in 6.2.7.11.4 as indicated on the CRT. 

6.2.7.14 Auto Override Mode 

6.2.7.14.1 Set the IMG TEMP MODE selector on the G&N Indicator Control Panel 
to AlfPO OVERRIDE position. Walt JO minutes. The signal values 
shall be as follows: Record the values. 

a. Tlie PIPA Temperature shall be within 129.0 to 131.0°F 
and the IR1U temperature shall be within 133.0 to 136. oPp 
(CO 23JO, CO 2jOl). 


form Mtat-M-i niv. 
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6.2.8 ACC Clock Frequency mmA ah 

6.2.8.1 Perform this test If 6.2.*, Operate Pover On Test or 6.2.2.2, Power On 
Procedure has been completed and GAN System Operation has not been 
interrupted. If system operation has been interrupted, perform 6.2.2.2, 
Power On Procedure before proceeding; 

6.2.8.2 Ensure that the AOC has been operating for at least 10 minutes before 
this test. 

6.2.8.3 Ensure that the 52*5L ELECTRONICS pover has been applied for the length 
of time as required by the manufacturers' specifications. 

6.2.8.* Verify that the coax PIPA FREQ MON is connected between Signal Test 
Point and the AC Signal Input of 52*5L ELECTRONIC COUNTER. 

6.2.8«5 Set the switches on the 52*52 ELECTRONIC COUNTER to the following positions 

6.2.8.5.1 Set the Preset Counter to indicate 96000. 

6.2.5.5.2 Set TIME BASE to ms 

6.2.8.5.3 Set FUNCTION to TIME INTERVAL 

6.2. 8 . 5 .* Set MODE to NX PERIOD 

6.2.8.5.5 Set SENSITIVITY to 1 

6.2.8.6 Rotate the ACCEL MON selector switch on the PSA Adapter Module to 
ACE position. 

6.2.8.7 Enter the code 1000 into R-START *A*-A5-R1*7. The upper portion 

of the indicator shall be illuminated. Press the XEQ/SEAL pushbutton 
to switch the I MU 3.2 KCpower Bupply on to the hardline. Voltage 
shall be available on the vertical Input to the PIPA Scope *A*-A1. 

6.2.8.8 Each count cycle should last approximately 30 seconds. Adjust display 
time to permit recording the display on the E-PUT. 

6.2.8.9 Repeat the counting cycle 10 times and record the results of the 10 
counting cycles. Calculate the average time per cycle for the 10 counting 
cycles. Record the average time per cycle. 

6.2.8.10 Hie average time shall be not greater than 

96000 


• 30.0000731 seconds, nor lese than 


3199.9922 

96000 


29.9999269 seconds 
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14 

15 

16 
17 


AGC Clock Alignment Test 

Ensure that ACE Uplink Alternate load 2 is loaded la ACE computer. 

Ensure that the UPTEL svitch on MDC DSKI is in ACCEPT position and 
that CRT indicates 


ACCEPT UPLMK 
CHECK FAIL 
T/H FAIL 


- OH 

- OFF 

- OFF 


Ensure that TM FAIL and CHECK FAIL indications on DSKI are off. 

Set Rl44 to 0001 and execute, observe that CRT indicates TIME 
as blank. 


Set 7000035020 into C156 to insert K-FACT. Execute. 

Set 7100000000 into C156 to insert TSP0CH. Execute. 

Obtain Range Tine in Hr a, Mins, Sees, (2 times). 

Add 5 minutes to Range Time and insert 90 XX (HRS) XX (MIH'S) 

XXX (SSC's) into C150. Execute. 

Set 91 + 0000000 into CI56 to insert AQC RESET time. Execute. 
Before Range Time 45 minutes occurs, set 0001 into R152 and execute. 

Verify that CRT indication of TIME ERROR is blank. 

HOTE: If TIME ERROR 1 is present, repeat all preceding 
steps of AGC Clock Alignment. 

Set R152 to 0000 and execute. 

Set R152 to 0010 and execute. Record CRT indication of DELTA TIME. 
Verify that CRT indication of TIME ERROR is blank. 

Set R152 to 0000 and execute. 

Set R152 to 0100 and execute. Verify that CRT indication of TIME 
ERROR is blank. 

Set R152 to 0000 and execute. 

Set R152 to 0010 and execute. Record CRT indication of DELIA TIME. 
DELIA TIME shall be 000 HRS 00 MIH 000.000 SBC + 0.01 sec. 


6.2.6.11.18 Set R152 to 0000 and execute. 













6.2.9 O&N Panel Brightness and lamp Test 

j 6.2.9.1 Panel Brightness Control Operation - the PANEL BRIGHTNESS thumb- 
vheel shall be exercised to demonstrate the capability of con¬ 
trolling the inclination of the following lamps: ( 

a. Optical Reticles 

b. Telescope Angle Readouts 

c. IMU-CDU Hiffcranee Display 

d. CQARS ALIGN MODS lamp on IMU CONTROL Panel 

e. CDU Displays 

6.2.9.2 Mode Indication Lamp Check - Hie CHECK MODE lamps pushbutton shall 
be depressed and cause the following MODE lamps to be illuminated: 

a. ZERO ENC 

b. CQARS ALIGN 

c. FINE ALIGN 

d. CDU MAN 

e. ATT CONT 

f. ENTKI 

g. TRACKER 

6.2«9«2.1 Release the CHECK MODE lamps pushbutton. All MODE lamps except 
00AR3 ALIGN lamp on the IMU CONTROL Panel shall be extinguished* 

6.2.90 Condition indication Lamp Cheek. - 8et CONDITION LAMP switch ON/OFF 
to ON position. Hie CHECK CONDITION lamps pushbutton shall be 
depressed and shall cause the following lamps to be illuminated: 

«• POMS CAUTION 

b. AOC PWR FAIL 

C. IMU FAIL 

e* ACCEL FAIL 


fORM MISI-H-I ncv. *•«« 
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6.2.10 

6.2.10.1 


6.2.10.2 

6.2.10.3 


6 . 2 . 10 . 1 * 


6.2.10.1*.1 


6.2.10.4.2 


6.2.10.4.3 


6.2.10.4.4 


6.2.10.4.5 

6.2.10.4.6 


Optics Servo Tests 

Proceed vith this test if 6.2.4, Operate Power-On Test, has been 
completed, and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.2.2., Turn-On 
Procedure, before proceeding. 

Ensure that the OPTICS MNA and MNB breakers on the Right Hand Circuit 
Breaker panel are pushed in. Insure that the TRANSFER switch on the 
IMU Control Panel is set to COMPUTER. 

Insure that the SLAVE TELESCOPE switch on the G&N Indicator Control 
Panel is set to STAR LOS, the TRACKER POWER switch is set to OFF 
and the TRACK pushbutton is not illuminated. Set the OPTICS MODE 
switch on the G&N Indicator Control Panel to ZERO OPTICS. After 
ZERO ENCODER lamp has extinguished, return the selector to MANUAL. 

NOTE: If the G&N System is in IMU Operate Mode, 

ensure that the system is in Coarse Align 
Mode under AGC control. 

Trunnion CDU Servo Loop Check 

Set the CONTROLLER SPEED switch on the G&N Indicator Control Panel to 
MED and the CONTROLLER MODE switch to DIRECT. 

Enter the code 2019000000 into the C-START module. Press the 
XEQ/SEAL pushbutton to call CG 3206 TRUNNION CDU TACH OUTPUT to the 
high rate channel of the Analog Recorder 4A1-A03* 

Set up to monitor the following signals on the Analog Recorder 4A3-A02: 

CO 3104 SXT TP UN MDA INPUT INPHASE 

CG 3114 SXT SHAFT MDA INPUT INPHASE 

Start the Analog Recorders at 5 mm/sec. Move and hold the OPTICS 
CONTROL STICK to its upper limit not longer than 10 sec. Release 
the control stick and stop the Analog Recorders. Record the maximum 
values of CG 3206, TRUNNION CDU TACH OUTPUT and CG3104, SXT THUN 
MDA INPUT INPHASE. 

The maximum value of CG 3206, TRUNNION CDU TACH OUTPUT, shall be 1.05 
±0.20 VRMS. The maximum value of CG 3104, SXT TRUN MDA INPUT INPHASE, 
shall be 1.25 ± 0.20 VRMS. 

Set the CONTROLLER SPEED selector to LO. 
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.10.4.7 Get the OPTICS MODE selector to ZERO OPTICS. After ZERO ENCODER 
has extinguished, return the selector to MANUAL. 

•10.4.8 Repeat 6.2.10.4.4 • The maximum value of CO 3206, TRUNNION CDU TACH 
OUTPUT, shall be 0.105 + 0.020 VRMS. The maximum value of CO 3104, 

SXT SHAFT MDA INPUT INPHASE, shall be 0.125 + 0.021 VRMS. 

•10*5 Shaft CDU Servo Loop Check 1 

.10*5.1 Enter the code 2020000000 Into the C-3TART module. Press the XEQ/SEAL 
pushbutton to call CG 3226, SiAfT CDU TACH OUTPUT, to the high rate 
channel of Analog Recorder 4A1-A03* 

•10.5*2 Set the CONTROLIZR SPEED selector on the GAN Indicator Control Panel 
to MED. 


.IO.5.3 Piece the OPTICS MODE selector on the GUV Indicator Control Panel 
to ZERO OPTICS. After ZERO ENCODER haa extinguished, place the 
selector to MANUAL. 

•10.5.4 Start the Analog Recorders 4A1-A03 and 4A3-A02 at 5 nm/sec. Move and 
hold the OPTICS CONTROL STICK against Its right limit for not longer 
than 10 sec. Release the control stick and stop the Analog Recorders. 
Record the maximum values of CG 3226, SHAFT CDU TACH OUTPUT and CO 3114, 
SXT SHAFT MDA INPUT INPHASE. 

.10.5.5 The maximum value of CG 3226, 31AFT CDU TACH OUTPUT, shall be 1.05 

4 0.20 VRMS. The maximum value of CG 3114, SXT SHAFT MDA INPUT INPHASE, 
shall be 1.25 4 0.20 VRMS. 

.10.5.6 Set the CONTROLLER ST5ED selector to LO. 

.10.5.7 Repeat 6.2.10.5.3 and 6.2.10.5*4. The maximum value of CO 3226, 

SHArT CDU TACHOUTPUT shall be 0.105 4 0.020 VRMS. The maximum value 
of CG 3114, SXT SiAFT MDA INPUT INPHASE shall be 0.125 4 0.021 VRMS. 

i.10.6 Optics Time to Zero 

I.10.6.1 Set selector on GUV Indicator Control Panel to ZERO OPTICS. 

Walt 90 sec. Set selector on GUI Indicator Control Panel to MANUAL. 


FOMM Mist- 
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6.2.10.6.2 Set up the Analog Recorder to aonltor the following signals at a 

t chart speed of 10 m/sec. Do not start recorder at this tins* 

Analog Recorder 

a* CO 3226, SHAFT CDU TACH OUTPUT 4A3-A2-1-2 

. b. 00 3206, TRUNNION CDU TACH OUTPUT 4A3-A2-2-2 

0* CO 3124, SCT SHAFT TACH FEEDBACK 4A3-A2-5-2 

d. CO 3154, SCT TRUNNION TACH FEEDBACK 4A3-A2-6-2 

6.2.10.6.3 Using the control stick, drive the 2X Trunnion CDU in a positive 
direction to 120.0XX degrees and the Shaft CDU to 270.OXX degrees. 

6.2.10.6.4 Start the Analog Recorder and set the OPTIC8 NODE selector on the 
G&N Indicator Control Panel to ZERO OPTICS. 

6.2.10.6.5 When all signals have reached a steady state value, set the attenuation 
on the Analog Recorder to the lowest usable ranges. 

6.2.10.6.6 After 5 seconds^ stop the recorder. Record the elapsed tine between 
steady state nulla on all signals listed In 6.2.10.6.2. The elapsed 
tine between steady state nulla shall be less than 27 see. for signals 
a) and e) and leas than 12 see. for signals b) end d). 

6.2.10.6.7 Record the level of the CO 3141 TRUNNION CDU l6X RESOLVER and CO 3211, 
SHAFT CDU l6x RRSOIVER signals on the CRT. The absolute value of 
these signals shall be 0.005 VRMS. 

6.2.10.6.6 Record the SHAFT and 2X TRUNNION CDU indications. The 2X TRUNNION end 
SHAFT angle readouts shall be 0.000 £ 0.000 degrees. 

6.2.10.7 ACC Mode Indication and Control 

6.2.10.7.1 Enter and verify VERB l6 and NOUN 55 Into Kl46. Press the ENTER 

. pushbutton. The ACC display Ri and R2 on tha CRT shall be all xeroa. 

6.2.10.7*2 Enter and verif y VERB 11 (MONITOR) and NOUN 01 (ADDRESS) Into Kl4S. 
Press the ENTER pushbutton. 

6.2.10.7* 3 Bater address 00007 Into 10.46* Press the ENTER pushbutton. The ACC 

, display on the CRT shall Indicate the contents of H3 in Rl to be X4XXX. 

6.2.10.7*4 Set the OTPICS MODE selector on the GUV Indicator Control Panel to 
MANUAL. The AGC display on the CRT shall Indicate eoatents of H3 
In Rl to be NOXXX. * 













HD 1002326 


NORTH AMERICAN AVIATION. INC. 

HPAC'Kand INFORMATION 8Y8TKM8 DIVISION 

12214 LAKEWOOD BLVD DOWNEY CALlEONNtA 


COOE IDENT. NO. 03953 



NUMBER 

REVISION LETTER 

PAGE 




~TT~T T TTH 



6.2.10.7.5 

6.2.10.7.6 

6.2.10.7.7 

6.2.10.7.8 

6.2.10.7.9 

6.2.10.7.10 

6.2.10.7.11 

6 . 2.11 
6 . 2 . 11.1 

6.2.11.2 

6 2.11.3 

6.2.11.4 

6.2.11.4.1 


Set the OPTICS MODE selector on the G&N Indicator Control Panel to 
COMPUTER. The AGC display of Mode Register I!?3 in R1 shall indicate 
3XXXX or 7XXXXX on CRT. 

Enter the following sequence into the Kl48 and verify: 

a. VERB 21, NOUN 01 ENTER d. VERB 4l, NOUN 55, ENTER 

b. 00723, ENTER 9 . +03000, ENTER 

c. 40000, ENTER f. +1?000, ENTER 

Verify that the SHAFT and the 2X TRUNNION CDU move to 30.0 degrees. 
Enter the following sequence into the Kl48: 

a. VERB 21, NOUN 01, ENTER 

b. 00723 ENTER 
e. 40001 ENTER 

Verify that the SHAFT and 2X TRUNNION CDU readouts move to 
0.000 ± 0.006 degrees and stop. 

Enter and verify VERB 16, NOUN 55 into 1Q48. Press ENTER pushbutton. 
The AGC display of Registers R1 and R2 on the CRT shall be all zeros* 

Set the OPTICS MOTE selector on the G&N Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return 
selector to MANUAL. 

Optics Slew Rate Test 

Proceed with this test if 6.2.4, Operate Power-On Test, has been 
completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.2.2, Turn-On Procedure, 
before proceeding. 

Insure that the OPTICS MNA and MNB breakers on the Right Band Circuit 
Breakers panel are pushed in. Insure that the TRANSFER switch on the 
IMU Control Panel is set to COMPUTER, and that the OPTICS MCEE 
switch is set to DIRECT position. 

Verify that the G&N System is in the Coarse Align Mode under AGC 
control. COARSE ALIGN MODE lamp is the only MODE lamp that is lighted. 

Slew Rate - High Speed 

Set the CONTROLLER SPEED switch on the G&N Indicator Control Panel to 
HI. 
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6.2.11.4.2 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lamp extinguishes, return OPTICS MODE selector to MANUAL position. 

6.2.11.4.3 Record the SHAFT CHJ and 2X TRUNNION CDU indications. The optics 
CDU readout shall he 00.000 ± 0.006 degrees. 

NOTE: Read and understand section 6.2.11.4.4 before proceeding. 

Do not hold control stick at upper limit for more than ten 
seconds. Clear any indications on D6KY with "ERROR RESET" 
or "KEY RELEASE". 


6.2.11.4.4 Insert VERB 06, NOUN 5 6 and press ENTER on DSKY. Push the control 
8tick to its upper limit. Two seconds later press the "MARK" push¬ 
button. Approximately five seconds after the first mark, again press 
the "MARK" pushbutton. Release the OPTICS CONTROLLER stick. Verify 
KEY RLSE is lighted add press KEY RISE on LEE DSKY panel. Immediately 
record the displays in Rl, R2, and R3> In a few seconds (r.pproxiaately 
10 seconds), the displays in Rl, R2, and R3 change; record the 
second displays in Rl, R2 and R3. 

NOTE: The Rl, R2, and R3 displays when the "MARK" pushbutton 

is pressed are as follows: 

Rl is Shaft Angle as 000.00 ± 000.10 degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is time as xxx.xx seconds 

NOTE: If Rl is not within ± .10 repeat 5.2.11.4.4 


6.2.11.4.5 Compute the respective differences between the R2 and R3 displays 
recorded in 6.2.11.4.4 as ATrun, and A Time. 

6.2.11.4.6 Compute and record the Trunnion slew rate as the ratio degree/second. 

A Trun 
A Time 

6.2.11.4.7 The Trunnion slew rate shall be 9*0 ± 1.8 degrees/second. 


6.2.11.4.8 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lamp is extinguished, return selector to MANUAL position. 


6.2.11.4.9 Record the SHAFT CDU aiid 2x TRUNNION CDU indications. The Optics 
CDU readout shall be 000.000 ± 0.00 6 degrees. 

NOTE: Read and understand section 6.2.11.4.10 before proceeding. 

Do not hold control stick at right limit for more than 
ten seconds. 
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6.2.U.4.10 Insert VERB 06, NOUN 56 and press ENTER on DSKY. Push the control 
stick to its right limit. Two seconds later press the "MARK" 
pushbutton. Approximately five seconds after the first mark, again 
press the "MARK" pushbutton. Release the OPTICS CONTROLLER stick. . 
Verify KEY RELEASE is displayed, press KEY RELEASE. IMMEDIATELY 
record the displays in Rl, R2, and R3. In a few seconds (approxi¬ 
mately 10 seconds), the displays in Rl, R2 and R3 change) record the 
second displays in Rl, R2 and R3. 

NOTE 1 The Rl, R2, and R3 displays are as follows t 
Rl is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is time as xxx.xx seconds 


NOTES If R2 is not within 00.000 4 .100 repeat 6.2.11.4.10. 

6.2.11.4.11 Compute the respective differences between the Rl and R3 displays 
recorded in 6.2.11.4.10 as /\Shaft and 44 Time. 

6.2.11.4.12 Compute and record the Shaft slew rate as the ratio degrees/second. 

A Shaft 


Time 

6.2.11.4.13 The 3iaft slew rate shall be 17.0 4 3.4 degree s/second. 
6.2.11.5 Slew Rate - Medium Speed 

6.2.11.5.1 Set up Analog Recorders to measure the following signals at the 
location specified: 

CO 3141 TRUN CDU l6x RES ERROR 


a. 

b. CO 3120 SXT TRUN IX RES ERROR 

c. CG 3130 3CT SHAFT l/2X RES ERROR 


4A1-A3-7-0 
4A1-A2-8-0 
4A3-A2-2-3 

d. CO 3211 SHAFT CDU l6X RES ERROR 4A3-A2-8-2 

6.2.11.5.2 Set the CONTROLLER SPEED switch on G&N Indicator Control Panel to MED. 

6.2.11.5.3 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lqmp extinguishes, return OPTICS MODE selector to MANUAL position. 

6.2.U.5.4 Record the SHAFT CDU and 2X TRUNNION CDU indications. The optics CDU 
readout shall be 000.000 4 0.006 degrees. 


NOTE: Read and understand section 6.2.U/>.5 before 

proceeding. Do not hold control stick at upper 
limit for more than tvanty seconds. 
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6.2.11.5.5 Insert VERB 06, NOUN 56 and press ENTER on DSKY. Start Analog Recorder 
chart drive at 5 mm/sec. Push the control stick to its upper limit. 

Two seconds later press the "MARK" pushbutton. Approximately ten 
seconds after the first mark, again press the "MARK" pushbutton. 

Release the OPTICS CONTROLLER stick and stop the Analog Recorder. 

Verify KEY RLSE is lighted and press KEY RLSE on LEB DSKY panel. 
Immediately record the displays in Rl, R2 and R3» In a few seconds 
(approximately 10 seconds), the displays in Rl, R2 and R3 change; 
record the second displays in Rl, R2 and R3. 

6.2.11.5.6 Record the value of signals specified in 6.2.11.$.1. 

CQ 3120 SCT TRUN IX RES ERROR shall be less than 0.200 VRMS 


NOTE: The Rl, R2, and R3 displays when the "MARK" pushubtton is 

pressed are as follows: 

Rl is Shaft Angle as 000.00 ± 000.10 degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 is time as xxx.xx seconds 

NOTE: If Rl is not within ± .10 repeat 6.2.12.5.5. 

6.2.11.5.7 Compute the respective differences between the R2 and R3 displays 
recorded in 6.2.11.5.5 as A Trun, and A Time. 

6.2.11.5.8 Compute and record the Trunnion slew rate as the ratio degrees/second. 


4 


Trun 

Time 


6.2.11.5.9 


The Trunnion slew rate shall be 1.0 ± 0.2 degrees/seconds 


6.2.11.5.10 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lamp is extinguished, return selector to MANUAL position. 


6.2.11.5.11 Record the SHAFT CDU and 2X TRUNNION CDU indications. The optics 
CDU readout shall be kOOO.OO i 0.006 degrees. 

NOTE: Read and understand section 6.2.11.5.10 before 

proceeding. Do not hold control stick at right 
limit for more* than ten seconds• 


FORM MISI-M-I RIV. M4 






6.2.11.5.12 Insert VERB 06, NOUN $6 and press ElfTER on DSKY. Start Analog 

Recorder chart drive at 5 mn/sec. Push the control stick to its 
right limit* Two seconds later press the "MARX’' pushbutton* 
Approximately ten seconds after the first mark, again press the 
"MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop 
• the Analog Recorder. Verify KEY RELEASE is displayed, press 

KEY REIEASE. IMMEDIATELY record the displays in Rl, R2 and R3. In 
a few seconds (approximately 10 seconds), the displays in Rl, R2 
and R3 change; record the second displays In Rl, R2 and R3* 

6*2*11*3*13 Record the value of signal e specified in 6.2.U.5.1* 

o) CO 3130 acr 3IAFT IX RES E-ROB shall be less than 0.200 VRMS 

NOTES The Rl, R2 and R3 displays sure as follows: 

Rl is Shaft Angle as xxx.xx degrees 

R2 is Trunnion LOS Angle as xx.xxx degrees 

R3 !• Time as xxx.xx seconds 

NOTES If R2 is not within 00.000 + *100, repeat 

6 . 2 . 11 * 5 * 12 . 

6.2.H,5.14 Compute the respective differences between the Rl, and R3 displays 
recorded in 6*2* 11.5*12 as A Shaft, and A Tine* 

6*2*11*5.15 Compute and record the &aft slew rate as the ratio degrees/second* 

A Shaft 
A Thne 

6 *2*11*5*16 The &aft slew rate shall be 2*0 ♦ 0*2 degrees/second. 

6*2*11*6 Blew Rate - Low Speed 

6.2.11.6.1 Set the CONTROLLER SPEED switch on G&N Indicator Control Panel to LO. 

6*2*11*6.2 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
lamp extinguishes, return OPTICS MODE selector to MANUAL position* 

6.2.11.6.3 Record the SHAFT CDU and 2X TRUNNION CDU indications* The optics CDU 
readout shall be 000*000 £ 0*000 degrees* 

NOTES Read and understand section 6.2*11.6-4 

before proceeding* Do not ho^d control stick 
at upper limit for more than thirty seconds* 
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6.2.11.6.4 Insert VERB 06, NOUN 56 and press ENTER on DSKY. Start Analog 
Recorder chart drive at 5 mm/sec. Push the control stick to its 
upper limit. Two seconds later press the "MARK** pushbutton. Approxi¬ 
mately ten seconds after the first mark, again press the "MARK" 
pushbutton. Release the OPTICS CONTROLUER stick and stop the Analog 
Recorder. Verify KEY RLSE is lighted and press KEY RLoE on LEB DSKY 
panel. Immediately recoru the displays in Rl, R2, and R3, In a 

fev seconds (approximately 10 seconds), the displays in Rl, R2 and 
R3 changej record the second displays in Rl, R2 and R3« 

6.2.11.6.5 Record the value of signal b) specified in 6.2.12.5 .1 of the Medium 
Speed Test. 

b) CO 3120 OCT TRUN IX RES ERROR shall be less than 
0.?00 VRM3 


NOTES The Rl, R2 and R3 displays when the "MARK" 
pushbutton is pressed are as follows! 

Rl is 3iaft Angle as 000.00 + 000.10 degrees . 

R2 is Trunnion DOS Angle aa xx.xxx degrees 
R3 is Time as xxxjcx seconds 

NOTES If Rl is not within + .10, repeat 6.2.12.6.4 

6.2.11.6.6 Compute the respective differences between the R2 and R3 displays 
recorded In 6.2.11.6.4 aa Z\ Trun, and A Time. 

6.2.11.6.7 Compute and record the Trunnion slew rats as the ratio degrees/second. 


A Trun 
/a Time 

6.2.11.6.8 The Trunnion slew rate shall be 0.1 ♦ 0.02 degrees/second. 


6.2.11.6.9 Set OPTICS MODE selector to ZERO OPTICS position. After ZERO ENCODER 
Isqp is extinguished return selector to MANUAL position. 


6.2.11.6.10 Record the SHAFT CDU and 2X TRUNNION CPU indications. Tha Optica CDU 
readout shall be 000.000 ± 0.006 degrees. 

NOTES Read and understand section 6.2.11.6.11 

before proceeding. Do not hold control stick 
at right limit for more than ten seconds. 
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6.2.11.6.11 Insert VERB 06, NOUN 56 and press ENTER on DSKY. Start Analog 
Recorder chart drive at 5 mm/sec. Push the control stick to its 
right limit. Two seconds later press the "MARK” pushbutton. 
Approximately ten seconds after the first mark, again press the 
"MARK" pushbutton. Release the OPTICS CONTROLLER stick and stop 
the Analog Recorder. Verify KEY RL£E is displayed. Press KEY RLSB, 
IMMEDIATELY record the displays in Rl, R2 and R3. In a fev seconds 
(approximately 10 seconds), the displays in Rl, R2 and R3 change) 
record the second displays in Rl, R2 and R3« 

1 

6.2.11.6.12 Record the value of signals c) and d) specified in 6.2.U£.l of 

the Medium Speed test. 1 

b) CO 3130 SCT SHAFT IX RES ERROR shall be less than 
0.200 VRMS 

NOTES The Rl, R2 and R3 displays are as follows 1 
RL is Shaft Angle as xxx.xx degrees 
R2 is Trunnion LOS Angle as xx.xxx degrees 
R3 lo Time as xxx.xx seconds 

NOTES If R2 is not within 00.000 + .10, repeat 

6 . 2 . 11 . 6 . 11 . “ 

6 .2.11.6.13 Compute the respective differences between the Rl and R 3 displays 
recorucd in 0.2.JUL.6tll as , J i^aft, and Time. 

6.2.11.6.1b Compute and record the &aft slew rate aa the ratio degteea/aecond. 

A Ehaft 

/\ Tliae 

6.2.11.6.13 TEe fhaft slew rate shall be 0.2 £ 0.0b degree a/second. 

6.2.11.7 ACC Optics Slewing 

6.2.11.7.1 Set the OPTICS MODE selector to ZERO OPTICS. After ZERO ENCODER 
lamp has extinguished, set the selector to COMPUTER. 

6.2.U.7.2 Set up the Analog Recorder bA3-A2 to monitor the following signalss 

a. CG 3I0b, SXT TRUNNION TACH FEEDBACK bA3-A2-l-3 

b. CO 3115# SXT SHAFT TACH FEEDBACK bA3-A2-7-l 

C. CO 313b # SCT TRUNNION TACH FEEDBACK bA3-A2-b-3 

d. CO 312b, SCT SHAFT TACH FEEDBACK bA3-A2-3-2. 
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6 . 2 . H. 7.3 Enter the following sequence Into Kl46s 

a. VERB 111 , NOUN 55# ENTER 

b. + 27000 , ENTER 
C. +60000, ENTER 

d. VERB 21, NOUN 01, ENTER 

e. 00723, ENTER 

f. 40000 (do not enter) 

6.2. U.7.4 Start the Analog Recorder at 10 am/sec and depress the ENTER 

button on the K146. Wait until the transients have died out 
and stop the Analog Recorder. Record the elapsed time for each 
signal in 6.2.11.7.2 to reach its final value. In all cases, 
the elapsed tine for the signals in 6 . 2 . 11 . 7.2 shall be less than 
50 sec. 

6.2.11.7.5 Record the SHAFT and 2X TRUNNION CDU dial indications. The SHAFT 
CDU shall read 270.0 + 0.022 degrees. The 2X TRUNNION CDU 
shall read 120.00 +_ oToi degrees. 


6 . 2 . 11 . 7 , 

6 . 2 . 11 . 7 , 


6 

7 Verify that G&N SyBten is in the Coarse Align Mode under Computer control. 


Place the OPTICS MODE selector to ZERO OPTICS. After ZERO 
ENCODER lamp has extinguished, return the selector to MANUAL. 


FORM MISI-M-t «KV. M« 
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6.2.12.1 Proceed with this test if 6.2.4, Operate Power On Test, or 6.2.2.2., 
Turn On Procedure, has been performed and system operation has not 
been interrupted. If system operation has been interrupted, perform 
6 .2.2.2., Turn On Procedure, before proceeding with this test. 

6.2.12.2 Insure that the OPTICS MNA and MNB breakers on the Right Hand Circuit 
Breaker Panel are pushed in and that the G&N System is in the Coarse 
Align mode. The 00ARS ALIGN lamp on the I MU CONTROL Panel shall be 
the only MODE lamp illuminated. 

6.2.12.3 Verify that the TRANSFER switch on the IMU CONTROL Panel is set to 
COMPUTER. 

6.2.12.4 Set the OPTICS MODE selector on the G8N Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return the 
selector to MANUAL. 

6.2.12.5 Set the CONTROLLER MODE switch on the G&N Indicator Control Panel to 
DIRECT. 

6.2.12.6 Optics Coordinate Transforms*.ion Control Test. 

6.2.12.6.1 UBing the control stick at desired speed, set SHAFT ANGLE CDU to 
225.000 degrees and 2X TRUNNION CDU to 10.000 degrees. Set CONTROLLER 
SPEED to LO to minimize drift. 

6.2.12.6.2 Sight through the SCT eyepiece. Move the movable target so it is 
centered on the SCT reticle pattern. Maintain 2X TRUNNION CDU at 
10.000 ± 0.200 degrees and SHAFT AH}IE CDU at 225.000 * 0.200 degrees 
by manipulating control stick. 

6.2.12.6.3 Set the switches on the G&N Indicator Control Panel as follows: 

a. CONTROLLER MODE TO RESOLVED 

b. CONTROLLER SPEED TO MED 

NOTE: Hie following step will require coordination between the 

K START and Command Module operators. Each should read 
and thoroughly understand this step before proceeding. 

6.2.12.6.4 Simultaneously sight through the SCT eyepiece, quickly displace the 
CONTROL STICK 45 degrees in the upper right hand quadrant and press 
the MARK pushbutton. Record the CRT indication of R3» Observe the 
viewed object and when it leaves the SCT upper rightfield of view 
press the MARK pushbutton. Record the CRT indications of R1 and R3. 

R1 indication shall be 225 * 10 degrees and the difference of the R3 
indication shall be 30 ± 6 seconds. 








6.2.12.6.5 Set the COWTROILER MODE witch on the OUT Indicator Control Panel to 

DIRECT. 

6.2.12.6.6 Set the OITICS MODE selector on the G&N Indicator Control Panel 
to ZERO OITICS. After ZERO ENCODER lamp has extinguished, return 
the selector to MANUAL. 

6.2.12.7 Mark Pushbutton Test 

6.2.12.7.1 Using the CONTROL STICK at desired controller speed, set the SHAFT 

CUU to 60.000 + 0.010 degrees and 2X TRUNNION CDU to 30.000 + 0.010 
degrees. " " 

6.2.12.7.2 Press the MARK pushbutton on G&N Indicator Control Panel. 

6.2.12.7.3 Observe VERB 06 NOUN 56 displayed on CRT. 

6.2.12.7.The OPTX counter in R1 shall indicate 06000 ^ 00003* Record the 
counter firm CRT. ~ 

6.2.12.7.5 The OPTX counter in R2 shall indicate 15000 ♦ 00014. 

Reeord the counter tram CRT. 

6.2.12.7*6 Set the OPTICS MODE selector on the OUT Indicator Control Panel to 
ZERO OPTICS. After ZERO ENCODER lamp has extinguished, return the 
selector to MANUAL. 
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6.2.13.4.1 

6.2.13.4.2 


6.2.13.4.3 


6.2.13.4.3.1 


Optics Position*! Accuracy Test 

Proceed with this test if 6.2.4, Operate Power On Test, or 6.2.2.2, 
Turn On Procedure, has been performed and system operation has not 
been interrupted. If system operation has been interrupted, perfoxm 
6.2.2.1, Turn On Procedure, before proceeding. 

BOTE I This test requires the use of GUI Installation Qualification 
Fixture A23-097 mounted on Optics Supporting Fixture A14-135 • 
Insure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXT St LOS in 
accordance with “Alignment of Optical Target OSE on Spacecraft 
Process Specification Bo. MA 0201-5036." 

Insure that leap power is available to the qualification 
fixture and to the Portable Luq> Assembly. 

Insure that qualified personnel are available outside the 
Spacecraft to take observations and position, the retro- 
reflecting prism. 

GUI System shall be in COARSE ALIGN MODE under AOC control. Optics 
operate power shall be applied by pushing in the OPTICS MN A and 
MB B breakers on the Right Hand Circuit Breaker panel. 

Optics controls on the GUI Indicator Control Panel shall be set as 
fellowsi 

a) CONTROUER SPEED - LOW 

b) CONTROLLER MODE - DIRECT 
cl SLAVE TEI£SCOPE - SPAR LOS 
d) OPTICS MODE - ZERO OPTICS 

NOTES When directed to use Control Stick to drive optics, set 
CONTROLLER SPEED selector to position desired and drive 
optics. Always return selector to LOW position to prevent 
excessive LOS drift. 

Resolution Checks 

After ZEBQ ENCODER i—p has extinguished, set OPTICS MODE switch 
to MANUAL position. 

Sight on the 5-inch Autocollimator, through the SXT eyepiece. Using 
the CONTROL SPICK to drive the SXP to the approximate position, 
adjust the TRUNNION and SHAFT ANGIE to view the autocollimator 
resolution pattern at the center of the field of view. 

Note that the 5-inch autocollimator resolution pattern contains a 
series of lines of different thickness and width. Each set of lines 
is marked with a numeral (20, 15, 10, 7, 5, 3) which indicates the 
subtended by one line and one space in seconds of arc. View 
each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct 
lines within a set) can be made. Record the number associated with 
that set of lines. 

The SXP resolution shall be at least 10 arc seconds at center of 
field of view. 
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6.2.13.4.k Sight through the SCT eyepiece and align the SCT with the control 

stick until the SCT resolution chart is centered in the field of * 
view, using the SCT and the resolution chart. Record the number 
of the lowest numbered set distinctly seen with the SCT. The 
SCT shall demonstrate a resolution of at least 3 ore minutes at 
center of field of view. 

6.2.13.5 Slave Telescope Mode Checks 

6.2.13*5.1 Set OPTICS MODE selector to ZFRO OPTICS. After the ZFRO HfCODER 
lamp is extinguished, return selector to MANUAL position. Verify 
SLAVE TELESCOPE switch is in the STAR LOS position. 

6.2.13* 5*2 Record SCT Shaft and Trunnion Angles on the TPAC and the SHAFT 
and 2X TRUNNION CDU indications. The difference between TPAC 
angles and corresponding CDU angles shall be less than 
0*5 degrees. 

NOTE: TPAC TRUNNION angle counter reading indicates IAS angles 

and 2X TRUNNION CDU angle reading indicates 2X IAS angle. 
The 2X TRUNNION CDU indication must be divided hy two 
before subtracting from SCT TRUNNION display. 

6.2.13.5.3 Using Control Stick, drive 2X TRUNNION and SHAFT COJ's to 

35.500 degrees. Record TPAC shaft angle (35*5 ♦ 0.5 degrees) 
and Trunnion angle (17*75 ♦ 0.25 degrees) on the TPAC. 

6.2.13.5> Repeat 6.2.13-5*1 

6.2.13.5.5 Set SLAVE TELESCOPE Switch to LANDMARK LOS 0*. 

6.2.13.5.6 Remove the plug from the base of SXT eyepiece. Install the 
Adapter Assembly and Portable Light Assembly in this location. 

< Turn on the light. 

NOTE: It will be necessary for the optics operator 

to communicate with the personnel outside the 
Spacecraft handling the optical GSE (Retrorefleeting 
Prism, Autocollimator, etc.) through 6.2.13«8.2. 

If needed to reduce external light, obtain, place, 
and secure a photographer's hood over the optica head 
and the retroreflectlng prism. 

6.2.13.5.7 Sight through the SCT eyepiece and give direction for positioning 
the Retroreflectlng Prism, Model No. A23-200, to span between 
the SXT StLOS and SCT LOS, so that the illumination from the 
backlight filament is clearly visible at the center of the 
field. The prism must be held in this position until after 
completion of Step 6.2.13»5*12* 


rOMM Mltl-H-l RKV. 
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6.2.13*5*8 Remove the Portable Light from the adapter on the SXT eyepiece 
and direct the light beam into the OCT eyepiece while sighting 
into the SXT eyepiece. An enlarged projected image of the SCT 
reticle should be visible for nll&vncnt comparison with the SXT 
reticle. Adjust the 2X TRUNNION CDU with OPTICS CONTROL Stick to 
bring the SCT horizontal reticle line into coincidence with the 
SXT horizontal reticle line. Record the 2X TRUNNION CDU angle. 

The difference between this angle and the corresponding angle 
recorded in Step 6.2.13.9.2 shall be less than ♦ .MtO degrees. 

6.2.13.9.9 Replace the Portable Light in the adapter in the SXT eyepiece. 

6.2.13.9.10 Readjust the 2X TRUNNION CDU to obtain the values ♦ .002 degrees 
recorded in Step 6.2.13.5.2 (at the zero optics position). Then 
set SLAVE TELESCOPE Switch to STAR LOS. 

6.2.13.9*U To temporarily disable the electrical drive to the SCT TRUNNION, 

carefully unscrew the SCT TRUNNION fenual Drive item until it Just 
releases from the panel. Do not rotate further, as this would 
displace the SCT 103 from the desired reference position. 

6.2.13.9*12 Verify that the Retroreflecting Prism is still in the desired 

position as in Step 6.2.13.5-7 by sighting into the SCT eyepiece. 
Then remove the Portable Light frera the adapter and again direct 
the light beam into the SCT eyepiece while sighting into the 
SXT eyepiece as in Step 6.2.13.5*8. Again observe the positions 
of the SCT and SXT reticles and adjust the 2X TRUNNION CDU with 
CONTROLLER Stick to bring the SCT horizontal reticle line into 
coincidence with the SXT horizontal reticle line. Record 
the 2X TRUNNION CIO angle. The difference between this angle and 
the corresponding angle recorded in Step 6.2.13.9.2 shall be 
less than + «M»0 degrees. Replace the Portable Light In the 
adapter. 

6.2.13.5.13 Replace the SCT TRUNNION Manual Adjust drive in the panel. 

6.2.13.5*1^ Use the Control Stick to drive the 2X TRUNNION CDU to 
50.000 ^ 0.005 degrees. 

6.2.13.5.15 Set SLAVE TELESCOPE Switch to OFFSET 25*. After 30 seconds 

has elapsed from time of switch operation, record TP AC TRUNNION 
angle and CEXJ 2X TRUNNION angle. The difference shall ba 
25* 10.5 degrees. Also record CDU SHAFT angle. 

6.2.13.5*l£ To temporarily disable the electrical drive to the SCT TRUNNION 
and SCT SHAFT, carefully unscrew the SCT TRUNNION and SCT SHAFT 
Manual Drive item until they Just release from the panel. Do 
not rotate further as this would displace the SCT LOS from 
the desired reference position. 
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6.2.13.5.17 


6.2.13.5.lfi 


6.2.13.6 


6.2.13.6.1 


6.2.13.6.2 


6.2.13.6.3 

6.2.13.6A 

6.2.13.6.5 


For this step it is necessary to reposition the Retro re fleeting 
Prism so that It Is Inclined at an angle 25* downward In such a 
position as to span the SCT LOS and the SXT StL03. After the 
prism has been moved to the approximate position described above, 
again sight Into the SCT eyepiece and give direction as necessary 
to adjust the prion position so that the Illumination from the 
backlight filament is again visible at the center of the field. 

Then remove the Portable Light Assembly (from the SXT eyepiece 
adapter) and sight through the SXT eyepiece while directing the 
light assembly into the SCT eyepiece. Again observe the comparison 
of SCT and SXT reticles. Adjust the 2X TRUNNION CDU and the 
SHAFT CDU with OPTICS CONTROLLER Stick to bring the two reticle 
patterns into coincidence. Record the 2XTRUNNI0N CDU angle and 
the SHAFT CDU angle. The difference between each of these two 
angles and the corresponding values recorded in Step 6.2.13.5.6 
shall be less than ♦ •hko degrees. Replace the SCT TRUNNION and • 
SHAFT Manual Ad just ““drive in panel. 

Replace Portable Lltfit Assembly in the adapter. Set SLAVE 
TELESCOPE switch to STAR LOS. Set OPTICS M3DE selector to 
ZERO OPTICS. After the ZERO ENCODER lamp Is extinguished, return 
selector to MANUAL position. Verify SLAVE TELESCOPE Switch la 
In the STAR LOS position. Remove hood (if used) and 
Retrorefleeting Prism. « t 

Sextant Parallelism Tests 

Using Control Stick (with CONTROLLER SPEED switch Hi), drive 
SXT StIX)S to 30.000 + 2.0 degrees as indicated on the 
2X TRUNNION CDU. 

Insure that SHAFT CDU readout indicates 000.000 ♦ 0.006 degrees. 

Use Control Stick to correct it, if required. ~ 

Sight through the autocollimator eyepiece and superimpose the 
sextant horizontal reticle Image upon the autocollimator horizontal 
filar. Record the autocollimator reading. 

Repeat 6.2.13.6.3 twice and record the average of the three 
autocolllmator readings. 

Set OPTICS MODE selector to ZERO OPTICS. Return selector to 
MANUAL position after ZERO ENCODER lamp is extinguished on the 
Condition Annunciator Panel.. Insure that 2X TRUNNION CDU 
readout indicates 000.000 ♦ 0.006 degrees, and SHAFT ANGLE 
CttJ Indicates 000.000 ♦ .006 degrees. Correct if necessary. 

Record 2X TRUNNION andTSHAFT CDU indications. 
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6.2.13.7.11 


6.2.13.7.12 


6.2.13.7.12.1 


6.2.13.7.13 


6.2.13.7.1^ 
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Repeat 6.2.13.7.9 throutfi 6.2.13.7.10 two more time*. If two 
of the specific recorded angles are equal, record this angle. 

If all three of the recorded angles are different, select the 
value that is between the higher and lower values.* 

Sltfit through the SXT. Using Control Stick, align the SXT * 
StLOS with Optical Target No. 2 (approximately 2X TOUNNION 
106.630 degrees and SHAFT ANGLE 241.500 degrees) on A23-097. 

At the instant of coincidence, simultaneously press "MARK" 
pushbutton and read SHAFT and TRUNNION CDU. 

NOTE: VERB 06, NOUN 56 shall appear on D6KY. 

Record the SHAFT angle as indicated on R1 and TRUNNION angle 
as indicated on R2 of LEB DSKY. Record the SHAFT and 
2X TRUNNION CDU indication. 

Repeat 6.2.13*7.11 throutfi 6.2.13.7.12 two more times. If 
two of the specific recorded angles are equal, record «»<■ 
angle. If all three of the recorded angles are different, 
select the value that Is between the higher and lower values. 

Set OPTICS MODE selector to ZFRO OPTICS. After the ZERO ENCODER 
lamp is extinguished, set selector to COMPUTER position. 

Enter VERB hi, NOUN 55 into K- 148. Press ENTER pushbutton. 
VERB-NOUN display shall flash 21-57* 

Enter the value recorded from R1 in 6.2.13.7.10.1 into 
K- 148. Press ENTER pushbutton. 

Enter the value recorded from R2 in 6.2.13.7:10.1 into 
K- 148. Press ENTER pushbutton. 

Sight through the SXT. The StLOS should be centered on 
Optical Target No. 1 on A23-071. Record SHAFT and 
2X TRUNNION CDU indications. 

Enter VERB 4l, NOUN 55 into K- 148. Press ENTER pushbutton. 
VERB-NOUN displays shall flash 21-57# 

Enter the value recorded from R1 in 6.2.13.7.12.1 into the 
K- 148. Press ENTER pushbutton. 

Enter the value recorded from R2 in 6.2.13.7.12.1 into the 
K- 148. Press ENTER pushbutton. 

Sight through the SXT. The StLOS should be centered on 
Optical Target No. 2 on A23-071. Record SHAFT and 
2X TRUNNION CDU indications. 
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6.2.1b 

6.2.14.1 

6.2.1b.2 

6.2.14.3 

6.2.14.4 

6.2.14.4.1 

6.2.14.4.2 

6.2.14.4.3 

6.2.14.4.4 

6.2.14.4.5 

6.2.14.4.6 


AGC Mode Control Teat 

Proceed vith this test if 6.2.4 Operate Power on Test has been 
completed and system operation has not been Interrupted. If 
system operation has been interrupted, perform 6.2.2.2 Turn On 
Procedure. 

Verify that the TRAN3FER switch is set to COMPUTER and COARSE 
ALIGN is the only mode lamp lighted. ' 

Verify that the MODE puahbutton on the IMU CONTROL panel will 
not effect a mode change by pressing each button not lighted, 
i'ne C0AH3 ALIGN MODE lamp shall remain lighted. 

Zero Encode Mode 

Enter VERB 25, NOUN 22 into K- 148. Press the ENTER pushbutton. 
Enter 404000 into K- 146. Press the ENTER pushbutton. 

Enter +04000 into K-146. Press the ENTER pushbutton. 

Enter 404000 into K- 148. Press the ENTER pushbutton. 

Wait 30 seconds. 

NOTE: Perform 6.2.14.4.6 through 6.2.14.4.10 within 30 seconds. 

Enter VERB 40, NOUN 20 Into K- 148. Press the ENTER pushbutton. 


6.2.14.4.7 Verify the K Relays on CRT indicate 001001 Immediately after 
punning ENTER pushbutton. Record. 

6.2.14.4.8 Verify that the INNER, MIDDLE, and OUTOl Gimbal CDU's Indicate 
Ouu.uoO ^ 1.00 degrees. Record. 


6.2.14.4.9 Enter VERB 15, NOUN 20 into K- 148. Press the ENTER pushbutton. 

NOTE: (a) KEY RELEASE and CHECK PAIL will be lighted. Press 

KEY RELEASE on DGKY. 

(b) enu **AIL will momentarily light on Condition 
Annunciator Panel. 

6.2.14.4.10 Verify that the contents of Rl, R2, and R3 on CRT Indicate all 
zeros. Record. 


6.2.14.4.11 


Verify ZERO ENCODER on Condition Annunciator Panel has extinguished 
before proceeding. 
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6.2.14.5 

6.2.14.5. 

6.2.14.5. 

6.2.14.5. 

6.2.14.5. 


6.2.14.5. 


6.2.14.5 

6.2.14.5 

6.2.14.5 


6.2.14.5 


6.2.14.5 

6.2.14.5 
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Coarse Align Mode 

1 Enter VERB 4l, BOUH 20 into K-148. Press the ENTER pushbutton. 

2 Enter +00000 into K-148. Press the ENTER pushbutton. 

3 Enter +00000 into K-148. Press the ENTER pushbutton. 

4 Enter +00000 into K-148. Press the ENTER pushbutton. Unit 60 

seconds. 

NOTE: The PGHS loop vill light on the Condition Annunciator 
Panel. Disregard lamp indication. 

5 Set up the Analog Recorder 4A3-A2 to Monitor the following 
signalst 

Signal 

a. CO 2110 IGA TORCJJE MOTOR INPUT 

b. CO 2140 MQA TORCJJE MOTOR INPUT 
e. CO 2170 OGA TORCJJE MOTOR INPUT 

6 Enter (and verify) VERB 4l, NOUN 20 (COARSE ALIGN) into K-148. 

Press ENTER pushbutton. 

>7 Enter +06000 into K-148 twice. Press ENTER pushbutton after 
each entry. 

,8 Start Analog Recorder 4A3-A2. Enter +06000 into K-148. 

Press ENTER pushbutton. 

NOTE 1 The GIMBAL LOCK leap on the Condition Annunciator 
and PROGRAM alarm lamp os IEB DSJQf may light. 

Press ERROR RESET pushbutton and continue. 

.9 After the transients have died out, stop Analog Recorder 

4A3-A2. Determine the time elapsed on each signal specified in 
6.2.14.5.5 between the initial and final transients. Record 
elapsed times. The elapsed times for IGA, OGA, end MGA to drive 
from zero degrees to 60 degrees shall be no greater than 21 seconds. 

.10 Verify that the K Relays oa CRT indicate 000010. Record. 

.11 Record BCJ-CDU DIFFERENCE meter indications for the INNER, MIDDIE, 
and OUTER GIMBAL channels. The INNER, MIDDIE, end OUTER indicators 
in the IMU-CDU DIFFERENCE meter shall be 0 + 1.0 degrees. 
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6.2.14.6.3 (continued) 


6.2.14.6.4 


6.2.14.6. 

6.2.14.6, 


6.2.15 

6.2.15.1 

6.2.15.2 


Table III 


Voltage Requirements 


Signals 

g. CG 2209 3CS FITCH ERROR 

h. CG 2239 90S YAW BODY AXIS 

i. CG 2241 SCS YJV OFFSET AXIS 
J. CG 2269 SCS ROLL BODY AXIS 
k. CG 2271 SCS ROLL OFFSET AXIS 


Requirements 
0 ± 1.00 degrees 

0 ± 1.00 degrees 
0 ± 1.00 degrees 
0 ± 1.00 degrees 
LLL to UUU degrees 


Record the INNER, MIDDLE, and OUTER GIMBAL CDU indications. Hie 
INNER, MIDDLE, and OUTER indicator on the IMU-CDU DIFFERENCE meter 
shall be 0.0 ± 1.0 degrees. 

Verify that the K-RELAYS on CRT indicate 001000. 

Insert the following into LEB DSKY. 

a. Insert VERB 4l, NOUN 20 ENTER 

b. Insert +00000, ENTER 

c. Insert +00000, ENTER 

d. Insert +00000, ENTER 

e. Wait 60 seconds. 

Observe that Gimbal Lock lamp extinguishes, if Prog Alarm is lighted, 
press Error Reset. 

Gimbal Friction Test 

Obtain the Gimbal Friction Test Tape No. F02C017-K00031-XX and install 
on TAPE READER. 


Set the POWER/ON Switch on the TAPE READER 4A4-A2 to ON. 
the following steps on Console 4A4-A3 in sequence: 

a. Press the TAPE/KEY indicator to TAPE. 

b. Press the FWD/REV indicator to FWD. 

c. Press the IND/CONT indicator to CO NT. 

d. Press the LOAD/lNH indicator -to LOAD. 


Perform 


6.2.15.3 Set up Analog Recorder 4A1-A3 to monitor the following siffials: 

a. CG 2110 IGA TM IN 

b. CG 2140 MGA TM IN 

c. CG 2170 OGA TM IN 
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6.2.15.4 

6.2.15.5 

6.2.15.6 

6.2.15.7 


6.2.15.8 

6.2.15.9 

I 

6.2.15.10 

6.2.15.11 

6.2.15.12 

6.2.15.13 

6.2.15.14 

6.2.15.15 


6.2.15.16 


Press RUN indicator on K-140. Wait yo seconds after tape stops. 

Press RUN indicator on K~l40. Wait 60 seconds after tape stops. 

Press RUN indicator on K-148. Wait for tape to stop. 

Start Analog Recorder 4A1-A3 at 5 mm/sec. Press RUN indicator 
on K-148 to initiate’ IG Clockwise Friction Test. After about 
9 minutes observe, CRT. When IG CDU angle indication stops 
changing, stop analog recorder. IG CDU angle should be 
(XX) i 010 degrees. 

Repeat 6.2.15 .5 and 6.2.15.6. 

Start Analog Recorder 4A1-A3 at 5 mm/sec. Press RUN 1 
indicator on K-148 to initiate IG Counter clockwise 
Friction Test. After about 9 minutes observe CRT. When IG CDU 
angle stops changing, stop analog recorder. IG CDU angle should 
be 000 1 olO degrees. 

Repeat 6.2.15.5 and 6.2.1>.6. 

Start Analog Recorder 4A1-A3 at 5 mm/sec. Press RUN 
indicator on K-J.48 to initiate OG Clockwise Friction Test. 

After ni>out 9 minutes, observe CRT. When GG CDU angle 
stops cnanging, stop analog recorder. OG CDU angle should 
be 000 1 010 degrees• 


Repent 6,2.15.5 and 6.2.15.6. 

Start Analog Recorder UA1-A3 at 5 mm/sec. Press RUN indicator 
on K-l4b to initiate OG Counter-clockwise Friction Test. 

Alter about 9 minutes, observe CRT. When OG CDU angle stops 
changing, stop analog recorder. OG CDU angle should be 
(XX) 1 010 degrees # 

Repeat 6 . 2 . 15.5 and 6.2.15. 6 . 

Start Analog Recorder 4A1-A3 at 5 mm/sec. Press RUN indicator 
on K-148 to initiate MG Clockwise Friction Test. After about 
3 minutes, observe CRT. When MG CDU angle stops changing, stop 
analog recorder. MG CDU angle should be 4050 ± 010 degrees. 

Repeat 6.2.15.5 and 6.2.15.6. 


6.2.15.17 Start Analog Recorder 4A1-A3 at 5 mm/sec. Press RUN indicator 

on K-148 to initiate MG Counter-clockwise Friction Test. After 
about 3 minutes, observe CRT. When MG CDU angle stops changing, 
stop analog recorder. MG CDU angle should be +310 1010 degrees. 


worn M Mill 















ID 1002326 



NORTH AMERICAN AVIATION. INC. 

HPACKnnd I Nl-'i )|(M A I'M »N SYSTKMH IHYIHION 
W7M LAKtwnnrt mvo oownrv cturoRNiA 


CODE IOENT. MO. 03953 


NUMBER 

REVISION LETTER 



niTim 'n: 

PACE 


6.2.15.16 Press HUN irallcator on K- Wait for tape to stop and 

remove from TAPE READER. 

6.2.15.19 Observe the six active truces on the unalog recorder. 

Determine that none of the traces indicate greater than 
7.5 VDC for a period not to exceed 5MM throughout the 
range of the active trace. 
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6.2.16.1 Proceed with thlo tent if 6.2.4, Operate Power On Test ban been 
performed find system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.2.2 Turn On 
Procedures before proceeding. Ensure that the Cany-on Command 
Stimuli Unit, Model No. ClU-200, is installed and connected. 

6.2.16.2 Ensure G&N System is in the COARSE ALIGN mode under AOC control. 

6.2.16.3 Set the TRANSFER switch on the I MU CONTROL Panel tc COMPUTER. 

Note: The computer PROGRAM ALARM will be limited. Disregard and 
press ERROR RESET button on LEB DSKY. 

6.2.16.5 Inner Glmbal Response Test 

6.2.16.5.1 Enter the code 2 010 000 000 in C-START Module 4A1-A5-C156. 

Press the XEQ/SEAL pushbutton to call up 00 2107 IGA SERVO ERROR 
on UA1-A3-CH1. 

6.2.16.5 .2 Insert the following sequence into IQ.48: 

a. VERB 41, NOUN 20, ENTER 

b. -KKXXX) ENTER 

c. 400000 ENTER 

d. 400000 ENTER 

Walt 60 seconds 

6.2.16.5.3 Insert VERB 36 into IQ48. Press ENTER pushbutton. 

6.2.16.5.4 Enter 1000 into 4A2-A6-R155* The top part of switch should be 
lighted. Ensure that no other function switches on 4A2-A6-R155 
are lighted. 

6.2.16.5.5 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter * 2 4 0.2 VDC 
step into the IG Stabilization Loop. 

NOTE: If the transient cause by the step input does not 
die out within 5 seconds, remove IMU OPERATE power 
by opening the IMU MN A & MN B circuit breaker on 
the ritfvt hand circuit breaker panel. 

6.2.16.5*6 Start Analog Recorder 4A1-A3 using a chart speed of 20 Hl/SEC. 

6.2.16.5.7 Enter 0000 into 4A2-A6-R155; the top part of switch should be 
out. Ensure that no other function switches on 4A2-A6-155 are 
limited. Press XEQ/SEAL pushbutton to remove the step input to 
_ the IG Stabilization Loop. The bottom part of switch shall go out. 
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6.2.16.5.8 After transient has died out, atop Analog Recorder. Record the 
loop response tine by measuring the time interval betveen 
removing the step (initial disturbance) and the peak of the first 
overshoot* In addition, record the total mmber of overshoots* 

6.2.16.5.8.1 The Inner Global stabilization loop response time shall be less 
than 0.8 seconds. 

6.2.16.5.8.2 the maximum number of overshoots on the torque motor Input 

signals shall be two* , 

6.2.16*6 ' Middle Global Response Test 

6.2.16.6.1 Enter the code 2 021 000 000 Into C-START MODULE UAI-A5-OI56. 
Press the XEQ/SEAL pushbutton to call up 00 2137 MGA SERVO 
ERROR on UA1-A3-CH1. 

6.2.16.6.2 Insert the following sequence into 10.48 

a* VERB 41, NOUN 20 ENTER 

b. 400000 ENTER 

♦ - V. 

C. 400000 ENTER 

f 

d. 400000 4 ENTER 

Walt 60 seconds 

6.2.16.6.3 • Insert VERB 38 into 10.48. Press ENTER pushbutton. 

. 6.2.16.6.4 Enter 0100 Into 4A2-A6-R155 to enter a 2.0 ♦ 0.2 VDC , 

. step Into the MG Stabilization Loop* “ 

NOTES If the transient caused by the step Input does not die 
1 / out within 5 seconds, remove IMU OPERATE power by 

opening the IMU MNA A MNB circuit breaker on the 
Right Hand Circuit Breaker panel* 

6.2.16.6.6 Start Analog Recorder 4A1-A3 using a chart speed of 20 ldVSEC. 

6.2.16.6.7 Enter 0000 Into 4A2-A6-R155 • Die top part of switch shall go 
out. Ensure that no ether function switches on 4A2-A6-R155 
are limited. Press the XEQ/SEAL pushbutton to remove the step 
input to the MG Stabilization Loop* 

6.2.16.6.8 After transients have died out, stop Analog Recorder. Record the 
loop response time by measuring the time Interval betveen 
removing the step (initial disturbance) and the peak of the first 
overshoot* In addition, record the total number of overshoots* 


rOMM Mlll-N-I M». M4 










ID 1002326 


NORTH AMERICAN AVIATION. INC. 
MI'Af Kami INKOItMAI'ION IMVIHION 

17314 lAxiwoon iuvo, r>u«Nf < cniro«Ni* 


CODE IDEHT. MO. 03953 


rn 


REVISION LETTER 

n - 


da 


6.2.16.6.8.1 The Middle Olmbal stabilization loop response tine shall be less' 
than 0.6 seconds. 


6.2.16.6.8.2 

6.2.16.7 

6.2.16.7.1 

6.2.16.7.2 


6.2.16.7.3 

6.2.16.7.4 

6.2.16.7.5 


6.2.16.7.6 

6.2.16.7.7 


6.2.16.7*8 


Tie maximum number of overshoots on the torque motor Input 
signals shall be two. 

Outer Global Response Test 

Enter the code 2 025 000 000 C-START Module 4A1-A5-C156. Press 
XEQ/SEAL pushbutton to call up CG 2167 0GA SERVO ERROR On 
UA1-A3-CH1. 

Insert the following sequence Into Kl46. 

a. VERB 4l, NOUN 20, ENTER 

b. 400000 ENTER 

_ t 

C. 400000 ENTER 

d. 400000 ENTER 

Walt 60 seconds 

Insert VERB 36 Into Kl46. Press ENTER pushbuttcm. 

Enter 0010 Into 4 a?-A 6-R15*>. The top half of switch should be 
lift)ted. Ensure that no other function switches on 4A2-AO-R155 
are limited. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a 2.0 4 0.2 VDC 
step into the OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not 
die out within 5 seconds, remove IMU OPERATE power 
by opening the IMU MNA & MNB circuit breaker on the 
Rlgit Hand Circuit Breaker Panel. 

Start Analog Recorder 4A1-A3 using a chart speed of 20 M0>EC. 

Enter 0000 Into 4A2-A6-R155* Tie top half of svitch shall go out. 
Ensure that no other .function switches on 4A2-A6-R155 are limited. 
Press the XEQ/SEAL pushbutton to remove the ste p input to the OG 
Stabilization Loop. 

After transients have died out, stop Analog Recorder. Record 
the loop response time by measuring the time interval between 
removing the step (initial disturbance) and the peak of the 
first overshoot. In addition, record the total number of over¬ 
shoots. 
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6.2.16.7.8.1 Tie Outer Olmbal stabilization loop response tine shall be lees 
than O.ti seconds. 

6.2.16.7.8.2 The maximum number of overshoots on the 00A SERVO ERROR signals 
shall be tvo. 

6.2.16.8 Insert the following sequence Into Kl48 

a. VERB 4l, NOUN 20 ENTER 

b. +00000 ENTER 

C. +00000 ENTER 

6.2.17 

6.2.17.1 

6.2.17.2 


6.2.17.5 
6.2.17.4 

00005 ENTER 

Observe 07 In MAJOR MODE 


C. +00000 


INTO Scale Factor Test 


Proceed with this teat If 6.2.4 Operate Power On Test or , 

8 .2.2.2 Turn On Procedure has been perfonned and system 
operation has not been interrupted. If system operation has 
been interrupted, perform 6.2.2.2 before proceeding. 

Set up Analog Recorders 4A3-A2 and 4A1-A2 to monitor the 
following signals: . , . ■ 

Analog Recorder 

a. CO 2110 10 TM INPOT 4A3-A2 

b. CO 211iO MS TM INPOT 4A3-A2 

c. CO 2170 00 TM INPUX 4A3-A2 

d. CO 2117 IG SERVO ERROR 4A1-A2 

e. 00 2147 MO SERVO ERROR 4A1-A2 

f. CO 2177 00 SERVO ERROR 4A1-A2 

Start Analog Recorder chart drive, using a speed of 1 Mi/Second. 
Recorder shall run for duration of this test. 


Insert and verify the following sequence into K148. 
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6.2.17.5 


6.2.17.6 


VERB 21 NOUN 30 shall flash on CRT requesting a load of the 
test numbers. Select the desired Test Numoer from Table XVIII. 
Enter the appropriate ±0000X into K146. Press the ENTER 
pushbutton. 

Table XVIII. Test Numbers and Positions for IRIG Tests 


Test 

Number 

Gyro being tested and 
direction of torque 

+00001 

+X 

-00001 

-X 

+00002 

+Y 

-00002 

-Y 

+00003 

+Z 

-00003 

-Z 


NOTE: If all gyros are being tested, the test must be 

repeated once for each Test Number in the above 
table. If only one gyro is being tested, the 
test need only be repeated for* the two applicable 
Test Numbers. 

During the following operation, dL sregard the CIXJ FAIL lanq? 
indication unless specified: 

The G&N System will automatically cycle through ZERO ENCODE, 

FINE ALIGN, ATT CONT, FINE ALIGN, COARS ALIGN, AND FINE ALIGN 
Modes. When alignment is completed for the specific IRIG 
under test, it will be torqued through approximately 3^0 
degrees. There are six cycles of approximately 20 minutes 
each, which correspond to both plus and minus configurations 
of the X, Y, and Z IRIG's. The approach time period for one 
cycle test completion can be observed by performing the 
following sequences: 

a. Insert Verb 11, NOUN 01 into K1 hQ. Press ENTER pushbutton. 

b. Insert 01571 into Klk6, Press ENTER pushbutton. 

c. Verify on CRT that R1 is counting down octally. When 
R1 has counted to zero, VERB 07 and NOUN 30 will be 
flashing. This indicates completion of one of the six 
cycles. 


roRM miii-h-x rkv. *-«4 
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6.2.17.12 


6.2.18.4.2 


6.2.18.4.3 


Z IRIO Scale Factor Error 


A E + 


part s/aill ion 


6.2.17.12.1 

6 . 2.18 

6.2.16.1 


6.2.18.2 

6.2.18.3 

6.2.18.4 
6.2.18.4.1 


Vie Scale Factor error deviation for each IRIO shall be less than 
♦ 1750 parts/railllon. 

PTPA Scale Factor Determination Test 

Proceed with this test If 6.2.2 Operate Power On Test or 6.2.2.2 
Turn On Procedure has been completed and system operation has not 
been Interrupted. If syotem operation has been Interrupted, 
perform 6.2.2.2 Turn on Procedure before proceeding with this test. 

Verify the IMU OPERATE power has been applied and that the TMU 
T;:MP MODE switch has been In the AUTO OVERRIDE or PROPORTIONAL 
for a minimum of one hour. 

Verily that the TRANSFER switch Is set to COMPUTER position. 

Test Initiation s 

Insert and verify the following sequence Into K-148 

a. VERB 57 ENTER 

b. 00002 ENTER 

Observe 07 In MAJOR MODE. 

ObGerve VERB 06, MOUN 6l flashing. Rows R1 and R2 contain the NB 
azimuth and lattitude respectively in degrees. If R1 and R2 agree 
with known azimuth and lattitude Insert VERB 33# ENTER into Kl48 and 
proceed to 6.2.18.4.4. 

Insert and verify the following sequence Into K148. 

a. VERB 21 . ENTER 

b. +X X X X X (Correct NB azimuth) ENTER 

c. VERB 22 ENTER 

d. +28523 (Correct NB lattitude ^ ENTER 


e. VERB 33 


ENTER 


rORM M11I-I 
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6.2.28.4.4 


6.2.18.4.5 


6.2.18.4.6 

6.2.18.4.7 


Observe VERB 06 NOUN 66 flashing. Rows Rl, R2, and R3 shall 
indicate: 


Rl ♦ 00032 (NB Tilt angle) 
R2 - 00000 (Test Index) 

R3 + 0000X (Test Position) 


Where X indicates positions 1 through 6 . 


NOTE: To complete this test, positions 1 through 6 shall be 

performed. „ 


If Rl, R2 and R3 agree with the above, insei * VERB 33> ENTER into 
Kl48 and proceed to 6.2.18.4.6. 


Insert and verify the following sequence into Kl** 8 . 


a. 

VERB 21, NOUN 02 

ENTER 

b. 

01231 

ENTER 

c. 

+00032 (Correct NB tilt) 

ENTER 

d. 

VERB 21, NOUN 01 

ENTER 

e. 

01232 

ENTER 

f. 

-00000 (Correct Index) 

ENTER 

g* 

VERB 21 NOUN 02 

ENTER 

h. 

01223 

ENTER 

i. 

+0000X (position) 

ENTER 


VERB 33 

ENTER 

After approximately 5 minutes 
IG and MG CDU angles. 

record CRT indications of OG, 


After approximately 18 minutes, VERB 06 NOUN 66 will appear 
flashing Record Rl (XXXXX), R2 (.XXXXX) and R3 (position number). 


FORM Ml>l —M—I RiV. W4 
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Table XXI 


Position No. ns Displayed in R3 

PIPA Being Tested and 
its Orientation 

00001 

X PIPA Up 

00002 

X PIPA Down 

00003 

Z PIPA Up 

00004 

Z PIPA Down 

00005 

I PIPA Up 

00006 

Y PIPA Down 


6.2.18.4.8 


6.2.18.4.9 

6.2.18.4.10 


6.2.18.4.11 

6.2.18.4.12 

6.2.18.4.13 


If It lo desired to perform the test in the next position, enter 
VKRB 33 into Kl48. Preos the KI.TKH pushbutton and return to 
6.2.15.4. After completion of position 6, the test shall be 
terminated by entering VKRB 34 into Kl48. Press the ENTER 
pushbutton. 

Enter VERB 40, NOUN 20 into Kl48. Press the ENTER pushbutton. 

Enter VERB 4l NOUN 20 into K148. Press the ENTER pushbutton. 

Enter +00000 into IQ48. Press the ENTER pushbutton. 

Enter *00000 into K148. Press the ENTER pushbutton. 

Enter +00000 into IQ48. Press the ENTER pushbutton. The COARS 

ALIGN mode lamp shall light. 


6 . 2 . 18 .^ 


Calculations 




























6.2.18.5.3»1 These values shall fall within 4no PPM of the nominal SF of 
5.85 cm/Bec/pulse. 

6.2.10.5.4 Compute the PTPA biases using the values computed In 6.2.18.5.1 
and 6.2.16.5.2 as follows: 


b, - ( A 1 + * 2 )’ 

* ■ 



2 


6.2.18.5.4.1 These values shall fali within 0.0 ♦ 0.50 cm/sec 2 . 



«fj I ' * ' • ''*»• • «•' ■ -,*♦ ,'oT 


' - - * r - * ■ - ' ' ** 1 : T"'* ' iF, . '"K " 1 ' •» r]. 

6.2.19. TRIP Coefficient Determination Test 

6.2.19.1 Proceed with this test if 6.2.4 Operate Power On Test or 6.2.2.2 
Turn On Procedure has been performed, and system operation has 
not been Interrupted. If system operation has been Interrupted, 
perform Turn On Procedure of 6.2.2.2 before Proceeding with this 
test. 

6.2.19.2 Verify or set transfer switch to COMPUTER. 

6.2.19.3 Obtain, verify and record the azimuth orientation of Spacecraft 
Z Axis. 













6.2.19.1* 


Insert end verily the following sequence Into KlHfl 


6.2.19.5 


6.2.19.6 


6.2.19.7 


a. VERB 57 ENTER 

b. Observe VERB 21, NOUN 01 Flashing 

0. 00001 ENTER 

d. Observe 07 In MAJOR MODE 

Observe VERB 06, NOUN 6l flashing. Rows R1 and R2 shall contain 
the nav base azimuth and test site lattltude respectively. If 
the azimuth and lattltude Indications are In agreement with the 
known values for these parameters press VERB 33, ENTER on KlUb 
and proceed to 6.2.] 9*7. 

Insert and verify the following sequence Into KlU6. 

a. VERB 21 ENTER 

b. X X X • X X (correct NB azimuth) ENTER 

c. VERB 22 ENTER 

d. X X X • X X ( correct site latitude) ENTER 

e. VERB 33 ENTER 

Observe VERB 06, NOUN 66 flashing with Rows Rl, R2, and R3 
Indicating: 

Rl 400032 

R2 400000 

R3 400001 

If the above Indications are present on the CRT or Kid insert 
VERB 33# ENTER into KLkQ and proceed to 6.2.19*9* 
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Insert and verify the following sequence into Kl^. 


a. 

VERB 21 

NOUN 02 

ENTER 

b. 

01231 


ENTER 

c. 

+00032 


ENTER 

d. 

VERB 21 

NOUN 02 

ENTER 

e. 

01232 


ENTER 

f. 

+00000 


ENTER 

g* 

VERB 21 

NOUN 02 

ENTER 

h. 

01223 


ENTER 

i. 

+00001 


ENTER 


VERB 33 


ENTER 


Hie G&N System will now cycle through the following modes as 
indicated on the IMG CONTROL Panel. 

a. ZERO ENCODER 

b. FINE ALIGN 

c. ATT CONT 

d. FINE ALIGN 

e. CCARS ALIGN 

f. FINE ALIGN 

Approximately 90 seconds after the final Fine Align mode is 
entered record indication of IG, MI and OG CDU's and the time. 

After approximately lU minutes, VERB 06, NOUN 66 will appear 
flashing. Record indication of the IG) M3 and OG CDU's and the 
time. Record indication of R1 and R2. 


90 


NOTE: 


R1 should be ±00000, 
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6.2.19.12 

6.2.19.13 


6.2.19 .Ik 


6.2.19.15 


6.2.19.16 


6.2.19.17 


6.2.19.18 


To repeat test for positions 2 through 6 insert VERB 33 ENTER 
twice into Klk6 after performing 6.2.I9.II for each position 
except after position 6. 

Insert and verify the following sequence into Kl48: 


a. 

VERB 33 


ENTER 

b. 

Observe Verb 06, 

NOUN 66 

ENTER 

c. 

VERB 21 

NOUN 02 

ENTER 

d. 

01231 


ENTER 

e. 

+00032 


ENTER 

f. 

VERB 21 

NOUN 02 

ENTER 

g- 

01232 


ENTER 

h. 

+00001 


ENTER 

J. 

VERB 21 

NOUN 02 

ENTER 

k. 

01223 


ENTER 

1 . 

<•00001 


ENTER 

m. 

VERB 33 


ENTER 


NOTE: Approximately 90 seconds after the final entry 

into the FINE hUGN mode (f below) perform 6.2.19.15. 

The G&N System wili now cycle tlirough the following mode as 
indicated on the IMU CONTROL panel. 

a. ZERO ENCODER 

b. FINE ALIGN 

c. ATT CONT 

d. FINE ALIGN 

e. CCARS ALIGN 

f. FINE ALIGN 

Insert and verify the following sequence into K1^8: 
a. VERB 06 NOUN 20 ENTER 

Record the indications of LEBDSKY rows Rl, R2 and R3 and the time. 

After approximately Ik minutes, VERB 06, NOUN 66 will appear 
flashing. Record indication of OG, IG and MG CIXJ's and the 
time. Record the indications of Rl and R2. 

Repeat the test for positions 2 through 6 by inserting VERB 33 
ENTER into K148 after 6.2.19.17 and then performing 6.2.19.13m 
through 6.2.19.17. 
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6.2.19.19 


6.2.19.20 


6.2.19.21 


After performing position 6 terminate test by inserting VERB 34 
ENTER Into K146. 

Insert and verify the following sequence Into KlWis 

a. VERB 41, NOUN 20, ENTER 

b. +00000 ENTER 

c. +00000 ENTER 

d. +00000 ENTER 

The data recorded for positions 1 through 6 when performing 

6.2.19.11 has the following meanings 


Position 


Displayed Drift Coefficients 


1 , +NBDY 


2 


+NBDZ 


6 . 2 . 19.22 

6.2.19.23 


3 

4 

5 

6 


+NBDX 

+NBDY + ADSRAY 
+NBDZ + ADSRAZ 
+NBDX + ADSRAX 


The data recorded for positions 1 through 6 when performing 
6.2.19.16 and 6.2.19.17 shall be utilized on the calculations 


sheets to derive the ADIA terms. 


The following terms shall be solved for and have the following 
tolerances with respect to the last performance of JDC 15236, 
15237, 15239, 15240, 15242, 15243 found In the G&N System Data 
Packages 

A NED ■ +7 meru 

A ADSRA * ^ 12 meru 

A ADIA • + 20 meru 


FORM Mill 
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6,2.20 Fine Alignment Test 

6.2.20.1 Proceed with this teot if 6.2.4 Operate Power On Test has been 
completed and system operation hasnot been interrupted. If 
system operation has been interrupted, perform 6.2.2.2 Turn On 
Procedure. 

6.2.20.2 Prior to performing this test, the G&N Installation Qualification Fixture 
shall be Installed on the supporting fixture and adjusted to permit 
proper operation of the G&N optics. The azimuth supplied by the 
azimuth autoset (Ref. No. 1) shall be known to ♦ 30 minutes of are. 

NOTES G&N System shall have had OPERATE power applied 
for a minimum of one hour. System shall be in 
COARSE ALIGN mode under computer control with 
glmbal angles at zero. Insure that G&N OPTICS MNA and MNB 

oreaKers are on (pusuec in). 

6.2.20.3 Set OPTICS mode switch to ZERO OPTICS. After ZERO ENCODER lamp has 
extinguished onCondition Annunciator panel, return OPTICS mode switch 
to MANUAL. 

6.2.20.4 Initiate the test by inserting the follovimr Into K148i 


Initiate the test by inserting the following into Kl48t 

a. VERB 57 ENTER 

b. Observe VERB 21, NOUN 01 flashing 

c. 00003 ENTER 

d. Observe PROGRAM lights, 07 

Observe that the ZERO ENCODER lamps on Condition Annunciator and DU 
CONTROL panel light and then extinguish. 

Observe VERB Ob, NOUll 6l flashing with the following displays 

a. R1 ♦ xxx.xx (45.000, ♦ S/C AZ degrees) 

b. R2 ♦ 00000 (TGT i EL, degrees) 

c. R3 00001 (TGT number) 

If R1 and R2 are correct for present location insert VERB 33, ENTER into 
and proceed to 6.2.20.9. 

TO correct Rl, insert and verify the following into JCUflt 

a. VERB 21 ENTER 

b. ♦ xxx.xx (45.000 ♦ S/C AZ) ENTER 
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6.2.20.6 To correct R2, insert and verify the following into Kl48: 

a. VERB 22 ENTER 

b. 4 00000 ENTER 

C. VERB 33 ENTER 

6.2.20.9 Observe VERB 06, NOUN 6l flashing with the following display! 

a. R1 - xxx.xx (-45.000 4 S/C AZ degrees) 

b. R2 ♦ 00000 (TOT 2 EL, degrees) 

c. R3 00002 (TOT number) 

• • If R1 end R2 are correct forpresent location insert VERB 33, ENTER 

into Kind and proceed to 0 . 2 . 20 . 12 . 


6.2.20.10 To oorrect HI, insert and verify the following into KL46: 

a. VERB 21 QfTER 

b. 4 xxx.xx (-45.030 4 S/C AZ) ENTER 

6.2.20.11 To correct R2, Insert and verify the following ihto Kl46t 

a. VERB 22 ENTER 

b. ♦ 00000 ENTER 

c. VERB 33 ENTER 

6.2.20.12 Observe VERB 06, NOUN 6 l flashing with the following display. 

a. R1 4 13500 (OH A2) 

b) R2 4 28516 (L/VT) 

If R1 and R2 are correct for present location, insert VERB .33* ENTER 
into 10.48 and proceed to 6.2.20.15. 


6.2.20.13 To correct R1 insert and verify the following into Kl46! 

a. VERB 21 ENTER 

b. 4 13500 (correct SM A2) ENTER 


rONM M III —H—1 HI 1 
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6.2.20.14 TO correct R2 insert and verify the following Into Kl46t 

a. VERB 22 ESTThR 

b. ♦ 28516 (correct LAT) ENTER 

c. VERB 33 ENTER 

6.2.20.15 Observe VERB 21, NOUH 30 flashing, Insert and verify 00001. ENTER 
into K146. 

6.2.20.1 6 Observe VERB 51 flashing with R1 indicating 00001. Sieht through 
GXP and align with TGT 1. Upon reticle coincidence, press MARK 
pushbutton. If satisfied with alignment, press ENTER pushbutton on 
DGKY. (if not satisfied with alignment. Insert and verify VERB 52, 
ENTER into DGKY and repeat above procedure.) 

6.2.20.17 Observe VERB 51 flashing with R1 indicating 00002. Sight through GXP 
and align with TGT 1. Upon reticle coincidence, press MARK pushbutton. 
If satisfied with alignment, press ENTER pushbutton on D.iKY. (if not 
satisfied with alignment, insert and verify VERB 52, ENTER into DGKY 
and repeat above procedure.) 

6.2.20.16 During approximately the next 3.5 minutes the following IMU moding 
will occur as indicated on the IMU CONTROL panel. 


a. 

b. 

c. 


f. 


ZERO ENCODE 
FINE ALIGN 
ATTITUDE CONTROL 
FINK ALIGN 
COARSE ALIGN 
FINE ALIGN 


6.2.20.19 

6 . 2 . 20.20 


Repeat 6.2.20.16 and 6.2.20.17. 

Approximately 7 minutes after the IMU enters the FINE ALIGN mode, VERB 
06, NOUN 6o will flash. R1 (whole) and R2 (fractional) will contain 
the misalignment (arc sec) of the Y PIPA IA about the Zg*. Record 
and insert VERB 33, ENTER. R1 (whole) and R2 (fractional) will contain 
the misalignment (arc sec) of the Z PIPA IA about the Ye* Record R1 and 
R2. m 

6.2.20.21 Insert and verify VERB 34, ENTER into K146. 

6.2.20.22 Repeat 6.2.20.4 through 6.2.20.14. 


rOMM MDI-M-I MV. 













6.2.20.23 Observe VERB 21, NOUN 30 flashing, insert and verify 00002, ENTER 
into Kl4d. 


6.2.20.24 

6.2.20.23 


6.2.20.26 
6.2.20.27 
6.2.20.28 

6.2.20.29 

6.2.20.30 


Repeat 6.2.20.16 through 6.2.20.19. 


Approximately 7 minutes after the IMU enters the FINE ALIGN mode, 
VERB Oo, NOUN 66 will flash. R1 (whole) and R2 (fractional) will 
contain the misalignment (arc sec) of the X PIP A 1A about the Z^. 
Record and insert VERB 33, ENTER. R1 (whole) and R2 (fractional) 
will contain the misalignment (arc sec) of the Y P3PA IA about 
Xgy|. Record R1 and R2. 

Insert and verify VERB 34, ENTER into Kl48. 

Repeat 6.2.20.4 through 6.2.20.14. 

Observe VERB 21, NOUN 30 flashing, insert and verify 00003, ENTER 
into K148. 


Repeat 6.2.20.16 through 6.2.20.19. 

Approximately 7 minutes after the IMU enters the FINE ALIGN mode, 

VERB 00, NOUN o6 will flash. R1 (whole) and R2 (fractional) will 
contain the misalignment (arc oec) of the X PIPA IA about Z^ f . 

Record and insert VERB 33, ENTER. R1 (whole) and R2 (fractional) will 
contain the misalignment (arc sec) of the Z PIPA XA about the X^. 
Record R1 and R2. 

6.2.20.31 Insert and verify the following into KL46s 


VERB 34 

. 

ENTER 

VERB 41 

NOUN 20 

ENTER 

4 00000 


ENTER 

4 00000 


ENTER 

4 00000 


ENTER 


c. 

d. 

e. 

6.2.20.32 The misalignment angle of an IA about any SM axis shall be 130 arc 
seconds or less. 

6.2.20.33 Remove OPTICS power by pulling out OPTICS MNA and MNB breakers oa 
Right Hand Circuit Breaker panel. 


FONM Mill — M— t MV. M« 
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6.2.21 Gyrocompasslag Test 

6.2.21.1 Proceed with this test if the Operate Power On Test 6.2.4 or the Turn 
On Procedure of 6.2.2.2. has been completed and system operation has 
not been interrupted. If system operation has been interrupted, 
perform the Turn On Procedure of 6.2.2.2. before proceeding. 

6.2.21.2 Load the Pit Rope Cont Sim Fit Tape. . (F02C017 KDOOfcO-XX) on the tape 
reader. This tape loads nominal IRIG and PIPA parameters for G&N 122 
and also loads gyrocompassing azimuth, latitude and Nav. Base azimuth 
for testing in the MSCB. After display and verification of the data 
load, the tape will initiate the Prelaunch Alignment Program. 


6.2.21.3 Apply GSeN OPTICS power by pushing in OPTICS MNA and MNB breakers on 
Right Hand Circuit Breaker panel. 

6.2.21.4 Start tape reader, after the tape reader stops, the data load may be 
changed by performing the following sequencer.. 

6.2.21.4.1 If required to change the IRIG or PIPA data load: 


a. Convert the data from engineering units to the AGC octal as 
stored in erasable memory. 

b. Load the octal data into the AGC by inserting the following 
sequence into Xl48. 

VERB 21 NOUN 02 ENTR 

YYYYY ENTR (E-Memory address from 'Table XXIII) 

XXXXX ENTR (OCTAL data) 

6.2.21.4.2 If required to change the gyrocompass ing azimuth data load: 

a. Perform the following calculation: 

Oyroeoroas 5 !^ Azimuth x l6384 . aaaa.bbBBB 

•jbO 

b. Load correction into AGC by inserting the following sequence 
into K14&: 


VERB 21 
01316 
30AAAA 
VERB 21 
01317 
SBBBBB 


NOUN 02 

ENTR 

ENTR 

NOUN 01 

ENTR 

ENTR 


ENTR 

(S - sign) 

ENTR 
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IMU Compensation Term 

E-Memory Location 

NBDX 

Ojkk 

NBDY 

0745 

NBDZ 

07^6 

ADIAX 

0747 

ADIAY 

0750 

ADIAZ 

0751 

ADSRAX 

0752 

ADSRAY 

0753 

ADSRAZ 

075k 

PIPAX BIAS 

0736 

PIPA S. F 

0737 

PIPA Y BIAS 

OJkO 

PIPA Y S. F 

OJki 

PIPA Z BIAS 

0Jb2 

PIPA Z S. F 

07^3 


Table XXIII IMU Compensation Terms 
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6.2.21.4.3 


6.2.21.4.4 


6.2.21.5 

6.2.21.5.1 

6.2.21.6 


If required to change the nav. base azimuth data load: 

a. Perform the following calculation: 

Nav. Base Azimuth „ , . 1L- __ _ 

-- X 16384 a EEEE.FFFFF 


b. Load correction into AGO by inserting the following sequence 
into Kl48: 


VERB 21 

NOUN 02 

ETfTR 

01352 

ENTR 


SCEESE 

ENTR 

(S * sign) 

VERB 21 

NOUN 01 

(ENTR) 

01353 

ENTR 


sfffff 

ENTR 



If required to change the latitude data load: 

a. Perform the following claculation: 

— X 16384 - MMMM.NNNNN 

b. Load correction into AGC by inserting the following 
sequence into Kl48: 


VERB 21 

. NOUN 02 

ENTR 

01314 

ENTR 


SGMMMM 

ENTR 


VERB 21 

NOUN 01 

ENTR 

01315 

ENTR 


SNNNNN 

ENTR 



Start the tape reader. 

When the tape reader stops, observe VERB 06, NOUN 6l flashing 
with R1 displaying gyrocompassing azimuth +77*99 degrees 
within ± 0.01 degrees. 

Start the tape reader. 

When the tape reader stops, observe VERB 06, NOUN 6l flashing 
with R1 displaying Nav. Base azimuth, +I65.OO within 0.01 
degrees and R2 displaying local latitude, +28.516 within 
O.OOo degrees. 


6.2.21.6.1 
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6.2.21.7 Start the tape reader to Initiate the Initialization and Inertial 
Reference portions of the Prelaunch alignment Program. Major Mode 
will indicate 01. 

6.2.21.6 Within 10 minutes the MAJOR MODE lights will indicate 02 on the CRT 
and DSKY when the program enters the gyrocompass portion of the PRE¬ 
PUNCH ALIGNMENT program. At tills time, and during each succeeding 
±i> minute interval for the duration of the test, record in Table 6.1 i 
the dial readings for the Outer Giaoal, Inner Girabal and Middle 
Glmbal CDU's. After recording the first (t-0) set of data immediately 
proceed to step 6.2.21.9. 

6.2.21.9 Set the COWPROLIJTO MODE switch to DIRECT, 

OITICS MODE switch to ZERO OPTICS, and CQIfTitOU£R SPEED switch to MED 
on the G&N Indicator Control Panel. 

6.2.21.10 After the ZERO ENCODER lamp on Event Module 4A3-A4-E1-7 extinguishes 
set the Optics Mode switch to MANUAL. 

6.2.21.11 Enter the following inputs into Kl46: . 

I 

verb 37# Krrrn 

J 03 , ENTR ‘ 


NOTE: The 03 vill appear in the NOUN lights when entered. 

Following the pressing of the ENTR pushbutton, the NOUN 
lights will be blanked. When the test is entered, 03 will 
appear in the MAJOR MODE lights within 10 seconds and the 
KEY RELEASE lamp on the DGKY will illuminate. 

6.2.21.12 Observe that the Major Mode lights indicate 03 on the CRT. 

6.2.21.13 Press the KEY REPASE Pushbutton on the I£B DSKY. 

6.2.21.14 Perform paragraphs 6.2.20.6 through 6.2.20.11 of the G&N FINE 
A1JGKMENT TEST, to enter the correct cosponents for TARGETS 1 and 2. 

6.2.21.19 Observe that the "MARK" conmumd, VERB 31 is flashing on the CRT and 
DSKY and that the following values are displayed in Rl, R2 and R3* 


Rl 

♦ 

00001 

R2 

♦ 

00002 

R3 

♦ 

00000 


[Target tfl) 
[Target § 2) 


rONM Mllt-H-I MKV. M« 
















6.2.21.16 Alien the GXP StLOS with the reticle dot on Target #1. When 
aligned, press the MARK pushoutton. 

6.2.21.16.1 If not satisfied vith the MARK, enter VKRB 52 into Kl46 or LEB 
D5KY. Press ENTR puchbutton and repeat step 6.2.21.16. If 
satisfied with the "MARK" proceed to 6.2.21.17. Observe that VERB 51 
continues to flash on CRT and DGKY. 

6.2.21.17 Align the GXP StLOS vith the reticle dot on Target #2. When aligned, 
press the MARK pushbutton. Observe 50 in the VKRB lights on the CRT 
and DSKY requesting operator action. 

6.2.21.17.1 If not satisfied vith this "MARK" reject it by entering VERB 52 into 
K1A6 ox LEB DGKY. Press KIJTR pushbutton and repeat step 6.2.21.17* 

If satisfied vith the "MA1\K", press the EIJTR pushbutton and proceed 
to 6.2.21.16. 

6.2.21.16 Observe the following displays on the CRT and I£B DSKYx (Rl, R2 and 
R3 contain the three misalignment angles). 

VERB 06, NOUN 67 (FLASHING) 

Rl + XX.XXX (X Gyro Torquing Angle) 

R2 T XX.XXX (Y Gyro Torquing Angle) 

R3 £ XX.XXX {Z Gyro Torquing Angle) 

6.2.21.19 Enter the following into Kl48i 

VERB 21 ENTR 00000 X set torq / to 0 

VERB 22 ENTR 00000 Y set torq / to 0 . 

VERB 33 ENTR 

6.2.21.20 Observe and verify that the MAJOR MOLE lights indicate 02 on the CRT 
and DGKY. 

6.2.21.20.1 Wait two (2) hours before proceeding. 

6.2.21.21 Repeat steps 6.2.21.9 through 6.2.21.16. Record the readings for the 
appropriate gyros in Table 6.2. (First Reading, Data Set |2). 

6.2.21.21.1 Enter the following inputs into Kl48i 


VERB 34 ENPR 
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6.2.21.22 Repeat etcpo 6.2.21.9 and 6.2.21.16 two (2) more times to obtain the 
second and third readlngG. Each time that 6.2.21.10 is completed, 
record the readings for the appropriate gyros In Table 6.2, and 
enter the following Into 1Q.46: 

VERB 34 ENTR 

6.2.21.22.1 Calculate the average value of the three readings for each gyro 
and record In Table 6.2. 

1 

6.2.21.23 At 30 minute Intervals perform steps 6.2.21.23«1 through 6.2.21.23.3 
three times to obtain data sets 3 and 4. 

6.2.21.23.1 Repeat steps 6.2.21.9 through 6.2.21.1 6 . 

6.2.21.23.2 Record the contents of Rl, R2 and R3 for the appropriate gyros 
in Table 6.2. 

6.2.21.23.3 Enter the following into 1GL48: 

VERB 34 ENTR 

6.2.21.24 Calculate the average value of the three readings for each gyro 
In each data set. Record In Table 6.2. 

6.2.21.24.1 The average values recorded In Table 6.2, data sets 2, 3 and 4 
shall be: 

+0.05 degrees or less on X 
7 0.05 degrees or less on Y 
7 0.60 degreeG or lees on Z 

6.2.21.24.2 The average values for data sets 3 4 shall not deviate from the 

average value for data set 2 by more than the following amounts: 

♦ 0.02 degrees or less than X 
jk 0.02 degrees or less than Y 
7 0.08 degrees or less than Z 

NOTE: Coordinate the next steps with the test conductor 
before proceeding. 

6.2.21.29 After recording data set 4, have the Input voltage to the G&N system 
adjusted to 26.1 volts do for a period of one hour. 


rouM Miai-i 
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6.2.21.25.1 The following lamps on Event Module 4A3A5E1 shall be lighted! 


SIGNAL 


a. 28 V DC AGO 

b. 28 V DC OPKRATE/lMU . 

c. 20 V u; omcs 


6.2.21.25.2 Record voltage readings on the CRT of the following signals on 
the data sheets 

Measurement 

List Ho. Signal Requirement 


6.2.21.25.3 


a. 

CO 

1400 

IMU 2.5 V 25.6 KC 

aipply 

2.1 to 2.9 VRMS 

b. 

CG 

1401 

OPT 2.5 V 25.6 KC 

Supply 

2.1 to 2.9 VRMS 

c. 

CG 

1301 

IMU 2 V 

3200 CPS Supply 

2.9 to 4.10 VRM3 

d. 

CG 

1101 

-28 VIC 

ELECTRONIC 

-33.7 to -21.3 VDC 

e. 

CO 

1030 

♦3 VDC 

AGC 

Supply 

♦1.88 to 4.12 VDC 

f. 

CG 

1020 

-KL3 VDC 

AGC 

Supply 

♦11.7 to ♦lk .3 VDC 

g« 

CG 

1201 

IMU 28 V 

800 CPS 

1 1 0 ° 

27.0 to 29.9 VRMS 

h. 

CG 

1203 

IMU 28 V 

800 CPS 

51 0° 

24.7 to 30.3 VRMS 

1 . 

CG 

1202 

IMU 28 V 

800 CPS 

51 -90° 

26.1 to 29.9 VRMS 


CG 

1204 

CDU 26 V 

800 CPS 

51 -90° 

26.1 to 29.9 VRM3 

k. 

CG 

1211 

OPT 28 V 

800 CPS 

11 o 6 „ 

27 to 29 VRMS 

1 . 

CG 

1212 

01>T 26 V 

800 CPS 

51 - 90 ° 

20.1 to 29.9 VRMS 

Repeat 

steps 6 . 2 . 21 . 23.1 through 6 . 2 . 21 . 23.3 three times thirty 


minutes after adjustment of the G&N input voltage to 26.1 volts de. 


6.2.21.25.4 Repeat steps 6 . 2 . 21 . 23.1 through 6.2.21.23.3 three times one hour 

after aojuotment of the G&N input voltage to 26.1 volts dc. Record 
the data as data set o in Table 6.2 and calculate and record the 
average values. 

6.2.21.26 Have the input voltage to the GUI system adjusted to 3^*3 volts de 
for a period of one hour. 


6.2.2JL.26.1 The following lamps on Event Module UA3A5E1 shall be lighted: 


SIGNAL 

a. 28 V DC AGC 

b. 28 V DC OPERATE IMU 

c. 28 V DC OPTICS 

6.2.21.26.2 Record the voltage readings for the signals listed in 6.2.21.25.2. 
The requirements shall be those Hated in 6 .2.21. 25 .2. 


FORM MtSI-M-a RKV. »•«« 
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NORTH AMERICAN AVIATION, INC. 
SPACE mnd INFORMATION SYSTEMS DIVISION 


CODE IDENT. NO. 03953 


REVISION LETTER 


ADDENDUM NO. 1 

This specification (ND 1002326) shall be modified as shown below for use with 
Spacecraft 020.’ 

1. Page 3, Change from: "MA 0308 -OOU 7 Component Installation Procedure - 

Apollo Guidance Equipment S/C 017." 

To: "MA 0308-0047 Cormonent Installation Procedure-Apollo Guidance 

Equipment s/C 020." 

2. Page 4, Change from: "9C 017, Block I, Series 100, Acceptance Data 

Package." 

to: "SC 020 Block I Series 100, Acceptance Data 

Package." 

3 . Page 6 , Paragraph 4.1, Item 20 

Change from: "F02C017-K00012-XX" 

to: "F02C020-K00012-XX" 

4. Page 9 , paragraph 5.7.2 

Change from: ".specification MA 0308-0047 Mechanical Installation 

Specification for Apollo Guidance Equipment (s/C 017).” 

to: ".specification MA 0308-0047 Mechanical Installation 

Specification for Apollo Guidance Equipment (s/C 020)." 


Item 35 
Change from: 
to: 

Item 36 
Change from: 
to: 


"F02C017-K00020- XX" 
"F02C020-K00020-XX" 


"F02C017-K00031-XX" 

"F02C020-K00031-XX" 


Item 37 
Change from: 
to: 


""F02C017-K00040-XX" 
"F02C 020-K00040-XX" 


5 . Page 2 q, Paragraph 6.2.1.3.11 

Change from: "F02C017-K00012-XX" 

to: "F02C020-K00012-XX" 

6 . Page 27| Paragraph 6.2.2.2.13 and 6.2.2.2.14 

Change from: "F02C017-K00012-XX" 

to: "F02C020-K00012-XX." 

7. Page 32, Paragraph 6.2. 3 .3.1 

Change from: "F02C017-K00020-XX" 

to: "F02C020-K00020-XX" 

8 . Page 75, Paragraph 6.2.15.1 

Change from: "F02C017-K00031-XX" 

to: "F02C020-K00031-XX" 


9 - ^l^r^TOlficloUO-XX" 

to: "F02 C020-K00040-XX. 


rONM M111 —H —1 ncv. *-*4 
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1. SCOPE 

1.1 GENERAL. It is the purpose of this document to establish the requirements and tests 
for demonstrating the qualification status of the LEM and Block II Guidance and Navigation 
System design and production for the earth orbital and ultimate lunar rendezvous-landing 
mission, and shows the degree of testing which must be satisfactorily accomplished. 

1.2 ENVIRONMENTAL CONDITIONS. The environmental conditions and stress levels 
given bear a direct relationship to specifications describing spacecraft conditions. Varying 
equipment locations and mounting provisions have been taken into consideration. Transporta¬ 
tion, handling, and storage conditions occurring during the normal life cycle of the equipment 
have been utilized to modify the tests appropriately either by adjustment of stress level or 
duration of application in order to optimize the simulation. The profiles within this specifica¬ 
tion encompass these nonflight conditions but are identified by the maximum level of each 
environmental exposure. Combinations of environments have been specified where facility 
considerations permit. Combinations of environments have also been used to qualify test 
equipment common to LEM and Block II. 

1.3 QUALIFICATION CRITERIA. The qualification of the Block II and LEM Apollo Guidance and 
Navigation equipment shall be accomplished by subjecting each unit to the applicable tests 
specified herein. Full qualification status is subject to completion of the specified tests and 
resolution of all failures. 

1.4 TEST PLANS AND PROCEDURES. Detailed test plans shall be prepared by the responsible 
contractor for each item subjected to qualification testing. The detailed test plan shall be sub¬ 
mitted to MIT/IL and NASA/MSC for approval at least 30 days prior to the scheduled start of 
the test. After approval of a test plan* necessary revisions shall be supplied to MIT/IL and 
NASA/MSC in a timely manner. 

1.5 EQUIPMENT CONFIGURATION. The LEM and Block II equipment qualified shall consist 
of the following. See Table VI for test requirements and equipment to be tested. 

1.5.1 LEM Equipment 

a. Inertial Measurement Unit (IMU) 

b. LEM Navigation Base (NVB) 

c. Alignment Optical Telescope (AOT) 

d. Computer Control and Retical Dimmer (CCRD) 

e. Power and Servo Assembly (LEM) (PSA) 

f. Signal Conditioner Assembly (SCA) 

g. Pulse Torque Assembly (PTA) 

h. LEM Guidance Computer (LGC) 

i. Electronic Coupling Data Unit (ECDU) 

j. Display and Keyboard (DSKY) 

k. A and B Harnesses 
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1. SCOPE 

1.1 GENERAL. It is the purpose of this document to establish the requirements and tests 
for demonstrating the qualification status of the LEM and Block II Guidance and Navigation 

\ ' 1 System design and production for the earth orbital and ultimate lunar rendezvous-landing 

mission, and shows the degree of testing which must be satisfactorily accomplished. 

1.2 ENVIRONMENTAL CONDITIONS. The environmental conditions and stress levels 
given bear a direct relationship to specifications describing spacecraft conditions. Varying 
equipment locations and mounting provisions have been taken into consideration. Transporta¬ 
tion, handling, and storage conditions occurring during the normal life cycle of the equipment 
have been utilized to modify the tests appropriately either by adjustment of stress level or 
duration of application in order to optimize the simulation. The profiles within this specifica¬ 
tion encompass these nonflight conditions but are identified by the maximum level of each 
environmental exposure. Combinations of environments have been specified where facility 
considerations permit. Combinations of environments have also been used to qualify test 
equipment common to LEM and Block EL 

1.3 QUALIFICATION CRITERIA. The qualification of the Block II and LEM Apollo Guidance and 
Navigation equipment shall be accomplished by subjecting each unit to the applicable tests 
specified herein. Full qualification status is subject to completion of the specified tests and 
resolution of all failures. 

♦ 

1.4 TEST PLANS AND PROCEDURES. Detailed test plans shall be prepared by the responsible 
contractor for each item subjected to qualification testing. The detailed test plan shall be sub¬ 
mitted to MIT/IL and NASA/MSC for approval at least 30 days prior to the scheduled start of 
the test. After approval of a test plan, necessary revisions shall be supplied to MIT/IL and 
NASA/MSC in a timely manner. 

1.5 EQUIPMENT CONFIGURATION. The LEM and Block II equipment qualified shall consist 
of the following. See Table VI for test requirements and equipment to be tested. 

1.5.1 LEM Equipment 

> 

a. Inertial Measurement Unit (IMU) 

b. LEM Navigation Base (NVB) 

c. Alignment Optical Telescope (AOT) 

d. Computer Control and Retical Dimmer (CCRD) 

e. Power and Servo Assembly (LEM) (PSA) 

f. Signal Conditioner Assembly (SCA) 

g. Pulse Torque Assembly (PTA) 

h. LEM Guidance Computer (LGC) 

i. Electronic Coupling Data Unit (ECDU) 

j. Display and Keyboard (DSKY) 

k. A and B Harnesses 
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1.5.2 Block II Equipment 

a. Inertial Measurement Unit (IMU) 

b. Block II Navigation Base (NVB) 

c. Power and Servo Assembly (Block II) (PSA) 
d* Signal Conditioner (SC) 

e. PIPA Electronics Assembly (PEA) 

f. Command Module Guidance Computer (CMC) 

g. Electronic Coupling Data Unit (ECDU) 

h. Display and Keyboard (DSKY) 

i. Eyepiece Stowage Compartment (ESC) 

j. Optical Unit Assembly (OUA) 

k. Optics Shroud Assembly 

m. Bellows 

n. G AN Interconnection Harness 

o. Hose Assembly 

p. Display and Controls (D&C) 

2. APPLICABLE DOCUMENTS i 


2.1 EFFECTIVE ISSUES. The following documents of the issue in effect on the date of 
invitation for bids form a part of this specification to the extent specified herein. 

SPECIFICATIONS 

Military 

MIL-I-26600 Interface Control Requirements Aeronautical 

Equipment (Militaiy) 

NASA 

MSC-ASPO-EM-lOA Addendum to MIL-I-26600 
APOLLO GAN 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Control Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

STANDARDS 


Militaiy 

MIL-STD-810 Environmental Test Methods for Aerospace Ground 

Equipment 
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1.5.2 Block II Equipment 

a. Inertial Measurement Unit (IMU) 

b. Block II Navigation Base (NVB) 

c. Power and Servo Assembly (Block II) (PSA) . 

d. Signal Conditioner (SC) ^ 

e. PIPA Electronics Assembly (PEA) 

f. Command Module Guidance Computer (CMC) 

g. Electronic Coupling Data Unit (ECDU) 

h. Display and Keyboard (DSKY) 

i. Eyepiece Stowage Compartment (ESC) 

j. Optical Unit Assembly (OUA) 

k. Optics Shroud Assembly 

m. Bellows 

n. GAN Interconnection Harness 

o. Hose Assembly 

p. Display and Controls (D&C) 

2. APPLICABLE DOCUMENTS j 

2.1 EFFECTIVE ISSUES. The following documents of the issue in effect on the of 
invitation for bids form a part of this specification to the extent specified herein. 

SPECIFICATIONS 

Military 

MIL-I-26600 Interface Control Requirements Aeronautical 

Equipment (Military) 

NASA 

MSC-ASPO-EM-lOA Addendum to MIL-I-26600 
APOLLO G&N 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Control Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

STANDARDS 

Military 

MIL-STD-810 Environmental Test Methods for Aerospace Ground 1 

Equipment 

i 
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DRAWINGS 

NAA 

ICD MH01-01348-416 Guidance and Navigation, and Control Subsystem 
Environments 

ICD MH01-01349-416 Guidance and Navigation (G&N) Thermal Requirements 
for Block n APOLLO Guidance Equipment (AGE) 

Grumman Aircraft Engineering Corporation 

ICD LIS-510-10001 Thermodynamic Requirements for Guidance and 

Navigation 

ICD LIS-520-10001 LEM Design Environment 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from the pro¬ 
curing activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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3. REQUIREMENTS ' 

3.1 GENERAL. The environmental requirements of this section are indicative of the opera¬ 
tional, transportation, handling, and storage environments for the airborne Apollo equipment 
components. They are extracted from the applicable ICD's and are given here for reference 
only. 

3.2 FACTORY-TO-USE POINT ENVIRONMENTS. These requirements shall apply, unless 
otherwise specified, under the requirements for the particular equipment component. 

3.2.1 Transportation, Handling and Storage. The following represent the environmental 
extremes which may be encountered by the equipment in a nonoperating condition during trans¬ 
portation, handling, and storage. The equipment may be protected by suitable packaging for 
transportation and storage if these environments exceed the design operating requirements. 
The equipment shall be capable of meeting the operating performance requirements of its 
performance specification after exposure to these environments while protected by its normal 
packaging: 

3.2.1.1 Natural Environments, Block II (Reference ICD MH01-01348-416). The natural en¬ 
vironments to which the equipment may be exposed while protected by its normal packaging 
shall be as follows: 

i 

a. Air Temperature 

(1) Air Transportation: -45°F. to +140°F. for 8 hours 

(2) Ground Transportation: -20°F. to +145°F for 2 weeks 

(3) Storage: +25°F to 105°F. for 3 years 

b. Pressure 

(1) Air Transportation: 3.47 psia minimum (35,000 feet altitude) for 
8 hours. 

(2) Ground Transportation and Storage: 11.78 psia minimum (6,000 feet 
altitude) for 3 years. 

c. Humidity. 0 to 100 percent relative humidity, including conditions wherein condensa¬ 
tion takes place in the form of water or frost, for at least 30 days. 

d. Sunshine. Solar radiation of 360 BTU/sq. ft/hr. for 6 hours per day for 2 weeks. 

e. Rain. 0.6 in/hr maximum for 12 hours, 2.5 in/hr for 1 hour. 

f. Salt Spray. Salt atmosphere as encountered in coastal areas, the effect of which 
is simulated by exposure to a 5 percent salt solution by weight for 48 hours. 
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3. REQUIREMENTS ' 

3.1 GENERAL. The environmental requirements of this section are indicative of the opera¬ 
tional, transportation, handling, and storage environments for the airborne Apollo equipment 
components. They are extracted from the applicable ICD's and are given here for reference 
only. 

3.2 FACTORY-TO-USE POINT ENVIRONMENTS. These requirements shall a ppl y, unless 
otherwise specified, under the requirements for the particular equipment component. 

3.2.1 Transportation, Handling and Storage. The following represent the environmental 
extremes which may be encountered by the equipment in a nonoperating condition during trans¬ 
portation, handling, and storage. The equipment may be protected by suitable packaging for 
transportation and storage if these environments exceed the design operating requirements. 
The equipment shall be capable of meeting the operating performance requirements of its 
performance specification after exposure to these environments while protected by its normal 
packaging: 

3.2.1.1 Natural Environments, Block H (Reference ICD MH01-01348-416). The natural en¬ 
vironments to which the equipment may be exposed while protected by its normal n«P a gi ng 
shall be as follows: 

i 

a. Air Temperature 

(1) Air Transportation: -45 # F to +140°F. for 8 hours 

(2) Ground Transportation: -20°F. to +145°F for 2 weeks 

(3) Storage: +25°F to 105 # F*. for 3 years 

b. Pressure 

(1) Air Transportation: 3.47 psia minimum (35,000 feet altitude) for 
8 hours. 

(2) Ground Transportation and Storage: li. 78 psia minimum (6,000 feet 
altitude) for 3 years. 

c. Humidity. 0 to 100 percent relative humidity, including conditions wherein condensa¬ 
tion takes place in the form of water or frost, for at least 30 days. 

d. Sunshine. Solar radiation of 360 BTU/sq. ft/hr. for 6 hours per day for 2 weeks. 

e. Rain. 0.6 in/hr maximum for 12 hours, 2.5 in/hr for 1 hour. 

f. Salt Spray. Salt atmosphere as encountered in coastal areas, the effect of which 
is simulated by exposure to a 5 percent salt solution by weight for 48 hours. 
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»» Natural Environments, Block H Transportation in Command Module (Reference 
ICD MH01-01348-416.) The following conditions apply to the CM interior during aircraft 
transportation, subsequent to GN&C installation: 


a. Temperature: -20°F. minimum to 110* F. maximum 

b. Pressure: 9.47 psia 

c. Humidity: <35% Relative Humidity 


3.2.1.3 Induced Environments, Block H (Reference ICD MH01-01348-416. The Induced en¬ 
vironments to which the equipment may be exposed while protected by its normal 
shall be as follows: . 


a. Shock. The design shock levels applicable to protective packaging shall be those 
resulting from free-fall drop in accordance with Table L The protective packag¬ 
ing shall attenuate shock such that packaged equipment shaU not be exposed to 
shock levels exceeding the equipment design operating requirements. 

TABLE I 


PACKAGING SHOCK 


WEIGHT* 1 
(Pounds) 

DIMENSIONS*2 
(inches, max) 

r DROP HEIGHT 

(inches) 

Free Fall 

Edgewise 

Cornerwise 

<50 

36 

30 



50 to 100 

< 48 

21 



100 to 150 

60 

18 



150 to 200 

60 

16 



200 to 600 

‘ 72 

— 

36 

36 


* Weight of equipment and package or containers. 
* 2 Dimension along any edge or diameter. 


b. Vibration. Vibration shaU be sinusoidal in any direction with the frequency and 
amplitude specified in Table n. 


TABLE H 


VIBRATION 


mSBSm 




<50 

50 to 300 

EB 

0.048 

0.036 

±6. Og 
±5.0g 

♦Weight of equipment and package or containers. 
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3.2.1.2 Natural Environments, Block n Transportation in Command Module (Reference 
ICD MH01-01348-416.) The following conditions apply to the CM interior during aircraft 
transportation, subsequent to GN&C installation: 

a. Temperature: -20°F. minimum to 110* F. maximum 

b. Pressure: 9.47 psia 

c. Humidity: <35% Relative Humidity 

3.2.1.3 Induced Environments, Block II (Reference ICD MH01-01348-416. The induced en¬ 

vironments to which the equipment may be exposed while protected by its normal packaging 
shall be as follows: ^ ^ 

a. Shock. The design shock levels applicable to protective packaging shall be those 
resulting from free-fall drop in accordance with Table I. The protective packag¬ 
ing shall attenuate shock such that packaged equipment shall not be exposed to 
shock levels exceeding the equipment design operating requirements. 

TABLE I 


PACKAGING SHOCK 


WEIGHT* 1 

DIMENSIONS*2 

DROP HEIGHT 

(inches) 

(Pounds) 

(inches, max) 

Free Fall 

Edgewise 

Cornerwise 

<50 

36 

30 

mm 


50 to 100 

< 48 

21 



100 to 150 

60 

18 



150 to 200 

60 

16 


mm 

200 to 600 

72 

— 

36 

36 

*^ Weight of equipment and package or containers. 

* 2 Dimension along any edge or diameter. 



k* Vibration. Vibration shall be sinusoidal in any direction with the frequency end 
amplitude specified in Table n. 


TABLE H 


VIBRATION 


WEIGHT* 

(pounds) 

5.0 to 26.5 

CDS 

26.5 to 52.0 cps 
--(inch DA)_ 

52.0 to 500.0 

CDS 

<50 

50 to 300 

mm 


±6.0g 

±5.0g 

♦Weight of equipment and package or containers. 
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3.2.2 Use Point Prelaunch Environments 

3.2.2.1 Induced, Block H (Reference ICD MH01-01348-416). These requirements represent 
the induced environmental design criteria for the equipment both in operating and nonoperating 
conditions. These induced environments are entirely controlled. 

a. Temperature 

(1) +60°F to 80* F for up to 3 years 

(2) +52°F to 105°F for 1 hour maximum 

b. Humidity. 30 to 70 percent for up to 3 years 

c. Oxygen Atmosphere. 95±5 percent by weight oxygen at total pressures up to 14.7 psia 
for up to 24 hours. Oxygen partial pressure up to 14.7 psia coincident with total pres¬ 
sure up to 21.0 psia for 2 hours.. 

3.3 FLIGHT ENVIRONMENTS. The environmental conditions specified herein are applicable 
to the LEM and Block n equipment, and apply to the mission phases specified in Table m. In 
any mission phase, various combinations of environments specified in Table IH can occur simul¬ 
taneously with the exception of shock and acceleration. 



3.3.1 Acceleration. The following accelerations are applicable for the mission — of 
Table HI. The LEM X, Y and Z reference axes shall be as defined by Finure 1 sad Block 11 
as defined by Figure 2. i* 
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3.2.2 Use Point Prelaunch Environments 

3.2. 2.1 Induced, Block H (Reference ICD MH01-01348-416). These requirements represent 
the induced environmental design criteria for the equipment both in operating and nonoperating 
conditions. These induced environments are entirely controlled. 

a. Temperature 

(1) +60°F to 80° F for up to 3 years 

(2) +52 # F to 105 # F for 1 hour maximum 

b. Humidity. 30 to 70 percent for up to 3 years 

c. Oxygen Atmosphere. 95±5 percent by weight oxygen at total pressures up to 14.7 psia 
for up to 24 hours. Oxygen partial pressure up to 14.7 psia coincident with total pres¬ 
sure up to 21.0 psia for 2 hours.. 


3.3 FLIGHT ENVIRONMENTS. The environmental conditions specified herein are applicable 
to the LEM and Block H equipment, and apply to the mission phases specified in Table m. In 
any mission phase, various combinations of environments specified in Table m can occur simul¬ 
taneously with the exception of shock and acceleration. 

t 

TABLE m 


FLIGHT ENVIRONMENTS 


Environment 


Acceleration 

Shock _ 

Vibration 

Pressure 


Humidit 


Temperature 






3.3.1 Acceleration. The following accelerations are applicable for the mission phases of 
Table HI. The LEM X, Y and Z reference axes shall be as defined by Figure 1 and Block II 
as defined by Figure 2. 
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a. Launch and Boost (Reference ICD MH01-01348-416 and ICD LIS-520-10001 


LEM X Axis: +4, 
LEM Y Axis: ±0, 
LEM Z Axis: ±0, 


.9, -1.7^| 
•40g \ 

•40g J 


Envelope of maximum values. 
See Figure 3 for time history 


Block n X Axis: 6. Og 

b. Translunar Space 

X Axis: (-0.36g LEM) (+0.36g Block II) 

Y Axis: ±0.062g 
Z Axis: ±0.062g 

c. Lunar Descent, LEM 

X Axis: +0.82g 

Y Axis: ±0.08g 

Z Axis: ±0. 08g I 

d. Lunar Ascent, LEM 


Assume constant for duration of 6 
minutes for translational acceleration 


Assume constant for duration of 6 
minutes for translational accelerations 


XAxis: +0.70g 
Y Axis: ±0.04g 
Z Axis: ±0.04g 


Assume constant for duration of 6 
minutes for translational accelerations 


e. Zero g Condition, LEM and Block H. No rotational or translational acceleration about 
any axis. 

f. Lunar Stay, LEM. One-sixth g condition, vehicle at rest on lunar surface. 

g. Entry, Block n. X Axis: +20g 30 second duration 

h. Launch Abort, Block H. X Axis: +20g 10 seconds duration 

3.3.2 Shock (Reference ICD MH01-01348-416 and ICD LIS-520-10001. The following shock 
magnltades are applicable for the mission phases specified In Table m. The shocksshall be 
applied at the center of gravity of any item or equipment. 

a. Translunar Space, LEM 


XAxis: -0.052g 
Y Axis: +0.065g 
Z Axis: ±0.065g 


Preliminary. Time history to be 
supplied when available 
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a. 


Launch and Boost (Reference ICD MH01-01348-416 and ICD LB-520-10001 


LEM X Axis: 
LEM Y Axis: 
LEM Z Axis: 


+4.9, -1.7^1 
±0.40g V 
±0.40g J 


Block II X Axis: 6. Og 


Envelope of maximum values. 
See Figure 3 for time history 


b. Translunar Space 


X Axis: (-0.36g LEM) (+0.36g Block m 

Y Axis: ±0.062g Assume constant for duration of 6 

Z Axis: ±0.062g minutes for translational acceleration 

c. Lunar Descent, LEM 


X Axis: +0.82g 
Y Axis: ±0.08g 
Z Axis: ±0.08g 

d. Lunar Ascent, LEM 


Assume constant for duration of 6 
minutes for translational accelerations 


X Axis: +0.70g ' 

Y Axis: ±0.04g Assume constant for duration of 6 

Z Axis: ± 0 .04g t v minutes for translational accelerations 


e. Zero g Condition, LEM and Block n. No rotattonal or translational acceleration about 


f. Lunar Stay, LEM. One-sixth g condition, vehicle at rest on lunar surface. 

g. Entry, Block II. XAxis: +20g 30 second duration 

h. Launch Abort, Block H. X Axis: +20g 10 seconds duration 

3.3.2 Shock (Reference ICD MH01-01348-416 and ICD LB-520-10001. The following shock 
magnitudes are applicable for the mission phases specified in Table ffl. The shocks shall be 
applied at the center of gravity of any item or equipment. 

a. Translunar Space, LEM 


XAxis: -0.052g 

Y Axis: +0.065g Preliminary. Time history to be 

Z Axis: ±0.065g supplied when available 
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LEM REFERENCE AXES 
FIGURE 1 
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CM REFERENCE AXES 
FIGURE 2 
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Approximate magnitude for transients shown. Time histories are not known. 
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maximum value from 3.3.2.b 



LUNAR LANDING 

SHOCK MAGNITUDE TIME HISTORY 
FIGURE 4 
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b. Lunar Landing, LEM. The time history of the following shock magnitudes is shown 

in Figure 4. The shock magnitudes are based on a rigid LEM with flexible lancttna 
gear and a 1.6 magnification factor. ^ 

XAxis: +8. Og 

Y Axis: ±8. Og x 

Z Axis: ±8.,0g 

c. Docking, LEM and Block B. Docking condition and time hlatory to be supplied when 

&v all able • 


total duration 10 to 15 millisecond.. Including decay time on greater than lO percent' 
ol the total duration. The GN«C shall cause no hazard to the crew as a result of this 
shock. Figure 5 defines the acceleration. 


structure, including panels, to the G&N equipment supports, and by the CM to the Block^H 
equipment along each of the three mutually perpendicular axes. 

a. Launch and Boost 


(1) LEM (Reference ICD LIS-520-10001) 

(a) Input to Equipment Supports from Exterior Primary Structure 
(Use for IMU, AOT, DSKY, NVB, PTA, Wiring Harness "B”) 

Random: Applied for 5 minutes per axis. 

10-23 Hz, 12 db/octave rise to 0.0148 g 2 /Hz 
23-80 Hz, 0.0148 g2/Hz 
80-110 Hz, 12 db/octave rise to 0.0444 g2/Hz 
110-950 Hz, 0.0444 g2/Hz 

950-1200 Hz, 12 db/octave roUoff to 0.0148 g2/Hz 
1200-2000 Hz, 0.0148g2/Hz 

Sinusoidal: Swept at a rate of 3 octaves per minute, 5 to 100 Hz to 5 Hz continuous 
sweep, 0.154 inch double amplitude from 5 to 18.5 Hz, 2.69g from 18.5 to 


(b) Input to Equipment Supports from Interior Primary Structure 
(Use for LGC, CDU, PSA/SCA, Wiring Harness "A”) 

Random: Applied for 5 minutes per axis. 

10-23 Hz, 12 db/octave rise to 0.0148 g2/Hz 
23-80 Hz, 0.0148 g2/Hz 
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b. Lunar Landing, LEM. The time history of the following shock magnitudes is shown 
in Figure 4. The shock magnitudes are based on a rigid LEM with flexible landing 
gear and a 1.6 magnification factor. 

XAxis: +8.0g 

Y Axis: ±8. Og ^ 

Z Axis: ±8.,0g 

c. Docking, LEM and Block B. Docking condition and time history to be suppUed when 

&V&U 8 JD 16 * 


d. Earth Landing, Block B. Terminal peak saw-tooth pulse of 78g (peak amplitude) with 
totM Oration 10 to 15 milliseconds, including decay time on greater than 10 percent 
of the total duration. The GN4C shall cause no hazard to the crew as a result a t this 
shock. Figure 5 defines the acceleration. 

Vibr . atl ° n ' The Rowing vibration levels and rates shall be applied by the LEM primary 
structure, including panels, to the GW equipment supports, and by the CM to the BlockO 
equipment along each of the three mutually perpendicular axes. 

a. Launch and Boost 


(1) LEM (Reference ICD LIS-520-10001) 

(a) Input to Equipment Supports from Exterior Primary Structure 
(Use for IMU, AOT, DSKY, NVB, PTA, Wiring Harness "B") 

Random: Applied for 5 minutes per axis. 

10-23 Hz, 12 db/octave rise to 0.0148 g 2 /Hz 
23-80 Hz, 0.0148 g2/Hz 
80-110 Hz, 12 db/octave rise to 0.0444 g2/Hz 
110-950 Hz, 0. 0444 g2/Hz 

950-1200 Hz, 12 db/octave rolloff to 0.0148 g 2 /Hz 
1200-2000 Hz, 0.0148 g 2 /Hz 

Sinusoidal: Swept at a rate of 3 octaves per minute, 5 to 100 Hz to 5 Hz continuous 
sweep, 0.154 inch double amplitude from 5 to 18.5 Hz, 2.69g from 18.5 to 


(b) Input to Equipment Supports from Interior Primary Structure 
(Use for LGC, CDU, PSA/SCA, Wiring Harness "A") 

Random: Applied for 5 minutes per axis. 

10-23 Hz, 12 db/octave rise to 0.0148 g2/Hz 
23-80 Hz, 0.0148 g2/Hz 
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80-100 Hz, 12 db/octave rise to 0.0355 g2/Hz 
100-1000 Hz, 0.0355 g2/Hz 

1000-1200 Hz, 12 db/octave roUoff to 0.0148 g 2 /Hz 
1200-2000 Hz, 0.0148 g 2 /Hz 

Sinusoidal: Swept at a rate of 3 octaves per minute, 5 to 100 Hz to 5 Hz 
continuous sweep, 0.154 inch double amplitude from 5 to 16 Hz, 1.92g 
from 16 to 100 Hz. 

During the launch and boost phase of flight, the LEM is exposed to random vibration of varied 
levels and spectra for 17 minutes. During all but approximately 2.5 minutes of tM« period, 
the intensity of the random vibration is of such a low level that it is considered to be of negli¬ 
gible design significance. In addition, the launch and boost environment is considered to i ncl ude 
peak vibration levels which are represented by the above sinusoidal vibration envelopes. 

The number of sinusoidal peaks for design may be considered to be 1 percent of the natural 
frequency of the equipment and its supporting structure times the number of seconds exposure. 
For design purposes, the above random spectrum and sinusoidal levels applied separately for* 

5 minutes along each of the three mutually perpendicular axes, X, Y and Z are considered to 
adequately represent the vibration environment. Grumman will supply the influence coefficients 
of the navigation base supporting the IMU. AH other equipment is effectively mounted on pri¬ 
mary structure. 

(2) Block II (Reference ICD MH01-01348-416: Input to Equipment 

Random: 10-80 Hz, 3 db/octave rise to 0.06 g 2 /Hz 
80-400 Hz, 0. 06 g 2 /Hz 
400-2000 Hz, 3 db octave roUoff 

Time Duration: See Figure 6 

b, Translunar Space: Inputs to Block n Equipment. (Reference ICD MH01-01348-416) 

Random: 20-100 Hz, 3 db/octave rise to 0.005 g2/Hz 
100-2000 Hz, 0.005 g 2 /Hz 

Time Duration: 12.5 minutes 

c. Lunar Descent and Ascent 

(1) Inputs to LEM Ascent Stage Equipment (Use for aU equipment) Reference 
ICD LIS-520-10001) 

Random: Applied for 21 minutes per axis. 

10-20 Hz, 12 db/octave rise to 0.0201 g2/Hz 
20-100 Hz, 0.0201 g2/Hz 

100-120 Hz, 12 db/octave roUoff to 0.010 g 2 /Hz 
120-2000 Hz, 0.010 g2/Hz 


V) 
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80-100 Hz, 12 db/octave rise to 0.0355 g2/Hz 
100-1000 Hz, 0. 0355 g2/Hz 

1000-1200 Hz, 12 db/octave rolloff to 0.0148 g2/Hz 
1200-2000 Hz, 0.0148 g2/Hz 

Sinusoidal: Swept at a rate of 3 octaves per minute, 5 to 100 Hz to 5 Hz 
continuous sweep, 0.154 inch double amplitude from 5 to 16 Hz, 1.92g 
from 16 to 100 Hz. 

During the launch and boost phase of flight, the LEM is exposed to random vibration of varied 
levels and spectra for 17 minutes. During all but approximately 2.5 minutes of tM« period, 
the intensity of the random vibration is of such a low level that it is considered to be of negli¬ 
gible design significance. In addition, the launch and boost environment is considered to in clu de 
peak vibration levels which are represented by the above sinusoidal vibration envelopes, 
the number of sinusoidal peaks for design may be considered to be 1 percent of the natural 
frequency of the equipment and its supporting structure times the number of seconds exposure. 
For design purposes, the above random spectrum and sinusoidal levels applied separately for 
5 minutes along each of the three mutually perpendicular axes, X, Y and Z are considered to 
adequately represent the vibration environment. Grumman will supply the influence coefficients 
of the navigation base supporting the IMU. All other equipment is effectively mounted on pri- 
mary structure. 

(2) Block II (Reference ICD MH01-01348-416: Input to Equipment 

Random: 10-80 Hz, 3 db/octave rise to 0.06 g2/Hz 
80-400 Hz, 0. 06 g2/Hz 
400-2000 Hz, 3 db octave roUoff 

Time Duration: See Figure 6 

b» Translunar Space: Inputs to Block II Equipment (Reference ICD MH01-01348-416) 

Random: 20-100 Hz, 3 db/octave rise to 0.005 fp/Hz 
100-2000 Hz, 0.005 g2/Hz 

Time Duration: 12.5 minutes 
c. Lunar Descent and Ascent 

(1) Inputs to LEM Ascent Stage Equipment (Use for all equipment) Reference 

ICD LIS-520-10001) 

Random: Applied for 21 minutes per axis. 

10-20 Hz, 12 db/octave rise to 0.0201 g2/Hz 
20-100 Hz, 0.0201 g2/Hz 

100-120 Hz, 12 db/octave rolloff to 0.010 g 2 /Hz 
120-2000 Hz, 0.010 g2/Hz 


r: 
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Sinusoidal: Swept at a rate of 0 .5 octave per minute, 1 sweep from 5 
to 100 Hz to 5 Hz, 5 through 17 Hz 0.10 inch double amplitude, 17 to 
100 Hz 1 .54g. 

( 2 ) Inputs to Navigation Base Assembly (NVB): The following vibration environ¬ 
ments are the current best estimates for mission or operational simulation. 
These represent the calculated response near the LEM navigation base due 
to anticipated engine oscillatory thrust using current LEM modes. They may 
be utilized as inputs from the NBS (Navigation Base Support) to the NVB (Navi¬ 
gation Base) for purpose of performance evaluation, not for structural design. 

Linear Vibration: 

Lunar Descent: 20-30 Hz, 20 db/octave increase to 0.003 g2/Hz 
30-50 Hz, 0.003 g2/Hz 

50-86 Hz, 30 db/octave decrease to 0.001 g 2 /Hz 
86-2000 Hz, 0.001 g 2 /Hz 

Lunar Ascent: 20-100 Hz, 0.005 g2/Hz 

100-136 Hz, 20 db/octave increase to 0.00025 g2/Hz 

136-184 Hz, 0.00025 g 2 /Hz 

i 184-240 Hz, 30 db/octave decrease to 0.00001 g 2 /Hz 
240-2000 Hz, 0.00001 g2/Hz 

d. Entry: Inputs to Bloek n Equipment (Reference ICD MH01-01348-416) 

Random: 10-80 Hz, 3 db/octave rise to 0.006 g 2 /Hz 
80-400 Hz, 0.006 g 2 /Hz 
400-2000 Hz, 3 db/octave rolloff 

e. Launch Abort: Inputs to Block II Equipment (Reference ICD MH01-01348-416) 

Random: Vibration applied for 10 seconds 

10-80 Hz, 3 db/octave rise to 0.06 g 2 /Hz 
80-2000 Hz, 0. 06 g 2 /Hz 

3.3.4 Pressure 

a. Launch and Boost 

( 1 ) LEM (Reference ICD LIS-520-10001) (See Figure 7:) Cabin environment varies 
from 20.5 psia pressure at sea level to 5.4 psia ( 02 ). Equipment Outside the 
^ Crew Cabin: Atmospheric pressure at sea level to 1 x 10-8 mm Hg (N 2 ). 
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Sinusoidal: Swept at a rate of 0 .5 octave per minute, 1 sweep from 5 
to 100 Hz to 5 Hz, 5 through 17 Hz 0.10 inch double amplitude, 17 to 
100 Hz 1.54g. 

(2) Inputs to Navigation Base Assembly (NVB): The following vibration environ¬ 
ments are the current best estimates for mission or operational simulation. 
These represent the calculated response near the LEM navigation base due 
to anticipated engine oscillatory thrust using current LEM modes. They may 
be utilized as inputs from the NBS (Navigation Base Support) to the NVB (Navi¬ 
gation Base) for purpose of performance evaluation, not for structural design. 

Linear Vibration: 

Lunar Descent: 20-30 Hz, 20 db/octave increase to 0.003 g2/Hz 
30-50 Hz, 0.003 g2/Hz 

50-86 Hz, 30 db/octave decrease to 0.001 g 2 /Hz 
86-2000 Hz, 0.001 g2/Hz 

Lunar Ascent: 20-100 Hz, 0.005 g2/Hz 

100-136 Hz, 20 db/octave increase to 0.00025 g 2 /Hz 
136-184 Hz, 0.00025 g2/Hz 

♦ 184-240 Hz, 30 db/octave decrease to 0.00001 g 2 /Hz 

240-2000 Hz, 0.00001 g2/Hz 

d. Entry: Inputs to Bloek n Equipment (Reference ICD MH01-01348-416) 

Random: 10-80 Hz, 3 db/octave rise to 0.006 g 2 /Hz 
80-400 Hz, 0.006 g2/Hz 
400-2000 Hz, 3 db/octave rolloff 

e. Launch Abort: Inputs to Block II Equipment (Reference ICD MH01-01348-416) 

Random: Vibration applied for 10 seconds 

10-80 Hz, 3 db/octave rise to 0.06 g 2 /Hz 
80-2000 Hz, 0.06 g2/Hz 

3.3.4 Pressure 

a. Launch and Boost 

( 1 ) LEM (Reference ICD LB-520-10001) (See Figure 7:) Cabin environment varies 
from 20.5 psia pressure at sea level to 5.4 psia (02). Equipment Outside the 
Crew Cabin: Atmospheric pressure at sea level to l x 10-8 mm Hg (N 2 ). 
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5.0 psia 



, 3.10”9 mm Hg 


60 Sec 


Nominal Slow-Down 6 Recompression Time 


LEM CREW COMPARTMENT ENVIRONMENT 
PRESSURE VS. ELAPSED TIME 
FIGURE 7 
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End Lunar Stay 
End LEM Mission 
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\ 

1 psia 
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1 Valve 

170 Sec 
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60 Sec 

2 Valves 

85 Sec 

< - 


1 1 



Nominal Blow-Down ft Recompression Time 

LEM CREW COMPARTMENT ENVIRONMENT 
PRESSURE VS. ELAPSED TIME 
FIGURE 7 
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(2) Block H (Reference ICD MH01-01348-416): CM Interior: 14.7 psia nominal 
decreasing to 6.0 psia. 

b. Translunar Space 

(1) LEM (Reference ICD LIS-520-10001): Cabin environment from 4.8 to 5.2 psia 
controlled cabin (02); 5.8 psia to 0.1 psia uncontrolled cabin (O2). Equipment 
between the heat shield and the crew cabin: 1 x 10-10 mm Hg uncontrolled 
vacuum. Equipment outside heat shield: 1 x 10-14 mm Hg (Space). 

(2) Block H (Reference ICD MHO 1-01348-416): CM Interior: 6.0 psia decreasing 
to 5.0 psia (parking orbit only); 5.0±0.2 psia (normal) for 336 hours; 1.0 x 10“* 
mm Hg (emergency and during EVA) for 100 hours. 

c. Lunar Descent and Ascent. LEM (Reference ICD LIS-520-10001): Cabin environment 
from 4.8 to 5.2 psia controlled cabin (O2). Equipment between he heat shield and 
the crew cabin: 1 x 10“10 mm Hg uncontrolled vacuum. Equipment outside the heat 
shield: 1 x 10“ 12 mm Hg (uncontrolled vacuum on surface of moon). 

d. Lunar Stay. LEM (Reference ICD LIS-520-10001): Cabin environment from 4.8 to 

5.2 psia controlled cabin (O2); 3 x 10-2 mm Hg cabin (hatch open) hatch open condition 
exists for a maximum of 20 minutes for each opening. Design for a total of 4 repre¬ 
ssurizations. Equipment outside the crew cabin: 1 x 10-10 mm Hg uncontrolled 
vacuum. 

e. Entry. Block n (Reference ICD MH01-01348-416): 5.0 psia Increasing to 5.5 psia 
(nominal). 

f. Earth Descent. Block H (Reference ICD MH01-01348-416): 5.5 psia (nominal) 
increasing to 14.7 psia (nominal). 

3.3.5 Humidity 

3.3.5.1 LEM (Reference ICD LIS-520-10001). Humidity products are composed mainly of 
perspiration and breath moisture. Minor amounts are due to water escaping from the reconsti¬ 
tution of food systems and outgassing of materials. The following environments apply as shown 
in Table V. 
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(2) Block H (Reference ICD MH01-01348-416): CM Interior: 14.7 psia nominal 
decreasing to 6.0 psia. 

b. Translunar Space 

(1) LEM (Reference ICD LIS-520-10001): Cabin environment from 4.8 to 5.2 psia 
controlled cabin (02); 5.8 psia to 0.1 psia uncontrolled cabin (O2). Equipment 
between the heat shield and the crew cabin: 1 x 10-10 mm Hg uncontrolled 
vacuum. Equipment outside heat shield: 1 x 10-14 mm Hg (Space). 

(2) Block II (Reference ICD MHO 1-01348-416): CM Interior: 6.0 psia decreasing 
to 5.0 psia (parking orbit only); 5.0±0.2 psia (normal) for 336 hours; 1.0 x 10~ 4 
mm Hg (emergency and during EVA) for 100 hours. 

c. Lunar Descent and Ascent. LEM (Reference ICD LIS-520-10001): Cabin environment 
from 4.8 to 5.2 psia controlled cabin (O2). Equipment between the heat shield 1 id 
the crew cabin: 1 x 10*10 mm Hg uncontrolled vacuum. Equipment outside the heat 
shield: 1 x 10*12 m m Hg (uncontrolled vacuum on surface of moon). 

1 

d. Lunar Stay. LEM (Reference ICD LIS-520-10001): Cabin environment from 4.8 to 

5.2 psia controlled cabin (O2); 3 x 10-0 mm Hg cabin (hatch open) hatch open condition 
exists for a maximum of 20 minutes for each opening. Design for a total of 4 repre¬ 
ssurizations. Equipment outside the crew cabin: 1 x 10*10 mm Hg uncontrolled 
vacuum. 

e. Entry. Block n (Reference ICD MH01-01348-416): 5.0 psia increasing to 5.5 psia 
(nominal). 

f. Earth Descent. Block II (Reference ICD MH01-01348-416): 5.5 psia (nominal) 
increasing to 14.7 psia (nominal). 

3.3.5 Humidity 

3.3.5.1 LEM (Reference ICD LIS-520-10001). Humidity products are composed mainly of 
perspiration and breath moisture. Minor amounts are due to water escaping from the reconsti¬ 
tution of food systems and outgassing of materials. The following environments aoDlv as shown 
in Table V. 
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TABLE V 


HUMIDITY 


ALL EQUIPMENT 

ALL EQUIPMENT 

TIME 

WITHIN CREW CABIN 

OUTSIDE CREW CABIN 

(Max) 

1) None 

None * 

4.8 hrs 

2) 40-70% - ControUed Cabin 

None • 

2.5 hra 

0-100% - Uncontrolled Cabin 

None 

117.5 hrs 

3) 40-70% - Controlled Cabin 

None 


0-100% - Locally in Cabin 

None 

48,0 hrs 

1 * Dry Nitrogen Purge just prior to launch. 1 


3.3.5.2 Block II (Reference ICD MH01-01348-416). Zero to 100 percent relative humidity for 336 
hours, Including conditions where condensation takes place in the form of water or frost. 

3.3.6 Thermal Environments. TLe Guidance and Navigation equipment shall be capable of 
proper operation in the thermal environments while being cooled by the environmental control 
subsystem. The thermal design requirements and interfaces will be specified herein. The 
thermal control of the Guidance and Navigation (GIN) equipment is, in general, based on an 
active thermal control system wherein the equipment is conductively coupled to a coolant 
which must be capable of accepting all of the internally dissipated power and environmental 
heat inputs. The coupling of the actively cooled GIN equipment to the coolant loop will be 
accomplished by either integral cooling lines or attachment of the equipment to cold plates. 

Low power level equipment will be cooled passively. 

3.3.6.1 LEM (Reference ICD LIS-51Q-10001): 

a. Integral Cooling. The inertial Measurement Unit (IMU) will be cooled by permanently 
affixed cooling lines which are attached to the LEM ECS loop by quick disconnects. 

b. Cold Plate Cooling. The LEM Power and Servo Assembly (LPSA), Coupling Display 
Units (CDU), LEM Guidance Computer (LGC) and Pulse Torque Assembly (PTA) 
will be cooled by the attachment of their heat sink surfaces to Grumman supplied 
cold plates. 

c. Passive Cooling. The LEM Display and Keyboard (DSKY) and Alignment, Optical 
Telescope (AOT) shall be passively cooled. 

d. Cooling Parameters. The thermodynamic properties and requirements of the LEM 
environmental control subsystem for the three types of GIN equipment are as speci¬ 
fied herein. 
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TABLE V 


HUMIDITY 


ALL EQUIPMENT 

WITHIN CREW CABIN 

ALL EQUIPMENT 
OUTSIDE CREW CABIN 

IEEQ3B 

1) None 

None * 

4.8 hrs 

2) 40-70% - Controlled Cabin 

None • 

2.5 hrs 

0-100% - Uncontrolled Cabin 

None 

117.5 hrs 

3) 40-70% - Controlled Cabin 

None 


0-100% - Locally in Cabin 

None 

48.0 hrs 


* Dry Nitrogen Purge just prior to launch. 


3.3.5.2 Block II (Reference ICD MH01-01348-416). Zero to 100 percent relative humidity for 3M 
hours, including conditions where condensation takes place in the form of water or frost. 

3.3.6 Thermal Environments. The Guidance and Navigation equipment shall be capable at 
proper operation in the thermal environments while being cooled by the environmental contra! 
subsystem. The thermal design requirements and interfaces will be specified herein. The 
thermal control of the Guidance and Navigation (G&N) equipment is, in general, based on an 
active thermal control system wherein the equipment is conductively coupled to a cool Pit 
which must be capable of accepting all of the internally dissipated power and environmental 
heat inputs. The coupling of the actively cooled G&N equipment to the coolant loop will be 
accomplished by either integral cooling lines or attachment of the equipment to cold plates. 

Low power level equipment will be cooled passively. 

3.3.6.1 LEM (Reference ICD 118-510-10001): 

a. Integral Cooling. The inertial Measurement Unit (IMU) will be cooled by permanently 
affixed cooling lines which are attached to the LEM ECS loop by quick disconnects. 

b. Cold Plate Cooling. The LEM Power and Servo Assembly (LPSA), Coupling Display 
Units (CDU), LEM Guidance Computer (LGC) and Pulse Torque Assembly (PTA) 
will be cooled by the attachment of their heat sink surfaces to Grumman supplied 
cold plates. 

c. Passive Cooling. The LEM Display and Keyboard (DSKY) and Alignment, Optical 
Telescope (AOT) shall be passively cooled. 

d. Cooling Parameters. The thermodynamic properties and requirements of the LEM 
environmental control subsystem for the three types of G&N equipment are as speci¬ 
fied herein. 
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e. Coolant Properties. The approximate chemical composition and the physical 
properties of the LEM environmental control coolant will be as follows. The 
coolant will be approximately 35% ethylene glycol (HOCH 2 CH 2 OH) and 65 percent 
water (H 2 0) by weight with Triathanolamine-phosphate (TEAP) and Sodium mer- 
captobazothiozol (NaMCBT) Inhibitors. 

3.3. 6 . 1.1 Integral Cooling Lines 

a * Coolant Flow Rates. The mass flow rate of the environmental control coolant 
to the IMU cooling loop during manned phases of mission will be 33±5 pounds per 
hour. During unmanned translunar flight, there will be no coolant flow to the IMU. 

b. Coolant System Pressure. The maximum design operating pressure for the cool¬ 
ant loop shall be 60 psig. The design proof pressure shall be 90 psig. 

c. Coolant Pressure Drop. The maximum pressure drop through the IMU cooling 
loop including both halves of the disconnects shall be between 0.3 psi and 0.4 
psi at a coolant flow rate of 33 lb/hr and inlet temperature of 40°F. 

i 

d. Coolant Temperature Variation*. The Inlet coolant temperature variations for 
the IMU will vary from 32°F to 50°F. 

3.3. 6 . 1 .2 Cold Plate Cooling 

a. Coolant Flow Rate. The LGC, CDU and LPSA cold plates are connected In series 
In the ECS loop. The How rate to the LGC, CDU and LPSA coolant loop wUl be 
33±5 lb/hr. The flow rate to the PTA cold plate will be 33*S lb/hr. During unman¬ 
ned translunar flight, there will be no coolant flow to the PGNS equipment cold 
plates. 

b. Coolant Temperature Variations. The inlet coolant temperature to the LGC, CDU 
and LPSA coolant loop during manned phases of the mission will be 32 # F to 50°F. 

c. Interface Conductance. For design purposes, the thermal gradient across the in¬ 
terface between the equipment heat sink surface and the environmental control 
coolant shall be assumed to be five <5) C F for every watt per square inch of power 
dissipated to the cold plates. 

f ; 3 - 6 - 3 The maximui » leakage from the integrally cooled GliN equipment 

shall be as specified herein. H ^ 

a. Integral Heat Exchangers. The maximum allowable leakage for each MIT supplied 
heat exchanger, including all permanent joints and all seals, shall be 5 x 10-6 std 
cc/sec. of helium at 77.5 psig. 
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e. Coolant Properties. The approximate chemical composition and the physical 
properties of the LEM environmental control coolant will be as follows - The 
coolant will be approximately 35% ethylene glycol (HOCH 2 CH 2 OH) and 65 percent 
water (H 2 0 ) by weight with Triathanolamine-phosphate (TEAP) and Sodium mer- 
captobazothiozol (NaMCBT) inhibitors. 

3.3. 6 . 1.1 Integral Cooling Lines 

a. Coolant Flow Rates. The mass flow rate of the environmental control coolant 

to the IMU cooling loop during manned phases of mission will be 33±5 pounds per 
hour. During unmanned translunar flight, there will be no coolant flow to the IMU. 

b. Coolant System Pressure. The maximum design operating pressure for the cool¬ 
ant loop shall be 60 psig. The design proof pressure shall be 90 psig. 

c. Coolant Pressure Drop. The maximum pressure drop through the IMU cooling 
loop includiug both halves of the disconnects shall be between 0.3 psi and 0 4 
psi at a coolant flow rate of 33 lb/hr and inlet temperature of 40°F. 

d * Temperature Variations. The inlet coolant temperature variations for 

the IMU will vary from 32°F to 50°F. 

3.3. 6 .1.2 Cold Plate Cooling 

a. Coolant Flow Rate. The LGC, CDU and LPSA cold plates are connected in series 
in the ECS loop. The flow rate to the LGC, CDU and LPSA coolant loop will be 
33±5 lb/hr. The flow rate to the PTA cold plate will be 33±5 lb/hr. During unman¬ 
ned translunar flight, there will be no coolant flow to the PGNS equipment cold 


b. Coolant Temperature Variations. The inlet coolant temperature to the LGC, CDU 
and LPSA coolant loop during manned phases of the mission will be 32°F to 50°F. 

c. Interface Conductance. For design purposes, the thermal gradient across the in¬ 
terface between the equipment heat sink surface and the environmental control 
coolant shall be assumed to be five (5)°F for every watt per square inch of power 
dissipated to the cold plates. 

maXimUm leakage fr ° m the lntegraU * COoled G® 

a. Integral Heat Exchangers. The maximum allowable leakage for each MIT supplied 
heat exchanger, including all permanent joints and all seals, shall be 5 x 10-6 std 
cc/sec. of helium at 77.5 psig. 
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b. Disconnects. The maximum leakage for each disconnect in the fully connected con¬ 
dition shall be 12 x 10~8 std. cc/sec. of helium at 77.5 psig. 

3.3.6.1.4 Passive Cooling. The display Panel and AOT must be capable of operating in 

the environments specified in 3.3.6.1.6. a and 3.3.6.1.6. b. In addition, the AOT must be 
capable of accepting a maximum heat load of 9 watts from the LEM Abort Sensor Assembly 
when the AOT is at 0°F. r 

3.3.6.1.5 Surface Characteristics. Equipment surfaces shall conform to the following re¬ 
quirements. 

a. Surface Temperatures. The temperatures of the external surfaces of actively 
cooled G&N equipment shall not exceed 120°F,during any portion of the vehicle mission. 

b. Surface Coatings. The surface coatings required for the actively and passively con¬ 
trolled G&N equipment are as follows: 

(1) Actively Cooled Equipment: External surfaces, with the exception of heat 
sink surfaces, of the LGC, CDU, LPSA and PTA shall have an infrared 
emittance of 0.40 or less in the region of the electromagnetic spectrum 
between 5 microns and 35 microns. 

(2) Passively Cooled Equipment: Surfaces of the display panel and the AOT 
exposed to the interior of the LEM vehicle shall have an infrared emit¬ 
tance of at least 0.9 in order to be compatible with the environment of 
3.3.6.1.6. a 

3.3.6.1.6 Thermal Environment. The thermal interchange of the G4N equipment with the 
surroundings will be to the extent specified herein. 

a. Radiant Interchange with LEM Vehicle. The temperature of the surfaces in radiant 
contact with the PGNS equipment will vary from 0°F to 130°F during unmanned trans- 
slunar flight, and from 0°F to 160°F during manned phases of the mission. 

b. Conductive Interchange with the LEM Vehicle. The LGC, CDU, LPSA, PTA and 
their cold plates will be conductively isolated from LEM structure. The conduc¬ 
tion resistance between the IMU and its mounting structure shall be 1.4°F/watt 
or greater. The temperature of the IMU mounting structure shall be 0°F to 130°F 
during unmanned translunar flight, and 0°F to 160°F during manned phases of the 
mission. 

3.3.6.1.7 Equipment Power Dissipation. The maximum average power dissipation for the 
G&N equipment is as follows: 

LGC - 100 watts - Operate Mode 
10 watte - Standby Mode 
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b. Disconnects. The maximum leakage for each disconnect in the fully connected con¬ 
dition shall be 12 x 10~8 std. cc/sec. of helium at 77.5 peig. 

3.3.6.1.4 Passive Cooling. The display Panel and AOT must be capable of operating in 

the environments specified in 3.3.6.1.6. a and 3.3.6.1.6. b. In addition, the AOT must be 
capable of accepting a maximum heat load of 9 watts from the LEM Abort Sensor Assembly 
when the AOT is at 0°F. . 

3.3.6.1.5 Surface Characteristics. Equipment surfaces shall conform to the following re¬ 
quirements. 

a. Surface Temperatures. The temperatures of the external surfaces of actively 
cooled G&N equipment shall not exceed 120°F.during any portion of the vehicle mission. 

b. Surface Coatings. The surface coatings required for the actively and passively con¬ 
trolled G&N equipment are as follows: 

(1) Actively Cooled Equipment: External surfaces, with the exception of heat 
sink surfaces, of the LGC, CDU, LPSA and PTA shall have an infrared 
emittance of 0.40 or less in the region of the electromagnetic spectrum 
between 5 microns and 35 microns. 

(2) Passively Cooled Equipment: Surfaces of the display panel and the AOT 
exposed to the interior of the LEM vehicle shall have an infrared emit¬ 
tance of at least 0.9 in order to be compatible with the environment of 
3.3.6.1.6. a 

3.3.6.1.6 Thermal Environment. The thermal interchange of the G&N equipment with the 
surroundings will be to the extent specified herein. 

a. Radiant Interchange with LEM Vehicle. The temperature of the surfaces in radiant 
contact with the PGNS equipment will vary from 0°F to 130°F during unmanne d trans- 
slunar flight, and from 0°F to 160°F during manned phases of the mission. 

b. Conductive Interchange with the LEM Vehicle. The LGC, CDU, LPSA, PTA and 
their cold plates will be conductively isolated from LEM structure. The conduc¬ 
tion resistance between the IMU and its mounting structure shall be 1.4°F/watt 
or greater. The temperature of the IMU mounting structure shall be 0°F to 130°F 
during unmanned translunar flight, and 0°F to 160°F during manned phases of the 
mission. 

3.3.6.1.7 Equipment Power Dissipation. The maximum average power dissipation for the 
G&N equipment is as follows: 

LGC - 100 watts - Operate Mode 
10 watts - Standby Mode 
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CDU - 68 watts 

LPSA - 110 watts - IMU in Operate Mode 
18 watts - IMU in Standby Mode 

PTA - 79 watts 

Displays - 19 watts 

AOT - 16 watts 

IMU - 113 watts - Operate Mode 
44 watts - Standby Mode 

3.3.6.2 Block II (Reference ICD MH01-01349-416) 

3.3.6.2.1 Coolant Characteristics and Requirements 

a. Composition. The following coolant composition shall be used in the spacecraft liquid 
coolant loop. The applicable procurement specification is NAA HB 0110-006. 

Glycol per Specification MIL-E-7500 
Triple Distilled Water 
Basic Solution composed of: 

62.500 parts by weight of glycol 
37.422 parts by weight of water 

1.563 parts by weight of Inhibitor No. 1 - 
Triathanolamine phosphate (TEAP) 

0.156 parts by weight of Inhibitor No. 2 - 

Sodium mercaptobanzothiozol (NaMCBT) 

101.641 

b. System Pressure. The maximum design operating pressure for the liquid coolant 
loop shall be 60 psig. The design proof pressure shall be 90 psig. 

c. Temperature Variations. The lower, steady state temperature limit presently an¬ 
ticipated is 54°F, applicable to lunar orbit with minimum thermal load. This does 
not apply to the NBA; see 3.3.6.2.2 for NBA temperature. 

3.3.6.2.2 Navigation Base Assembly (NBA) Coolant Requirements. 

a. Steady State Inlet Temperature. The IMU steady inlet temperature in all modes shall 
be 45° ±10 # F. 
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CDU - 68 watts 

LPSA - 110 watts - IMU in Operate Mode 
18 watts - IMU in Standby Mode 

S' 

PTA - 79 watts 
Displays - 19 watts 
AOT - 15 watts 

IMU - 113 watts - Operate Mode 
44 watts - Standby Mode 

3.3.6.2 Block II (Reference ICD MH01-01349-416) 

3.3.6.2.1 Coolant Characteristics and Requirements 

a. Composition* The following coolant composition shall be used in the spacecraft liquid 
coolant loop. Hie applicable procurement specification is NAA HB 0110-006. 

Glycol per Specification MIL-E-7500 
Triple Distilled Water 
Basic Solution composed of: 

62.500 parts by weight of glycol 
37.422 parts by weight of water 

1.563 parts by weight of Inhibitor No. 1 - 
Triathanolamine phosphate (TEAP) 

0.156 parts by weight of Inhibitor No. 2 - 

Sodium mercaptobanzothiozol (NaMCBT) 

101.641 

b. System Pressure. The maximum design operating pressure for the liquid coolant 
loop shall be 60 psig. The design proof pressure shall be 90 psig. 

c. Temperature Variations. The lower, steady state temperature limit presently an¬ 
ticipated is 54° F, applicable to lunar orbit with minimum thermal load. This does 
not apply to the NBA; see 3.3.6.2.2 for NBA temperature. 

3.3.6.2.2 Navigation Base Assembly (NBA) Coolant Requirements. 

a. Steady State Inlet Temperature. The IMU steady inlet temperature in all modes shall 
be 45° ±10°F. 
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b. Flow Rate. 33 lbs/hr ± 3 lbe/hr Nominal; Max Flow Rate, 48 lbs/hr; Min Flow Rate 

25 lbs/hr. x * 

c. Pressure Drop. 1.6 pel max., between input and output including flexible hoses and 
both halves of quick disconnects at 33 lbs/hr and inlet temperature of 45 # F. 

d. Inertial Measuring Unit (IMU) Thermal Load. The IMU incorporates an integral heat 

exchanger. The electrical loads imposed on the coolant loop are 100 watts max. ave 
and 80 watts nom. s * 

3.3.6.2.3 Allowable Leakage Rates, Navigation Base Assembly 

a. Integral Heat Exchangers. The maximum allowable leakage for the MIT supplied in¬ 
tegral heat exchanger including all permanent joints and all seals shall be 5 x 10 “® 
std. cc/sec of helium at 77.5 psig. 

b. Quick Disconnects: 

( 1 ) Connected: The maximum leakage for each quick disconnect in the fully connected 
condition shall be 12 x 10“6 std. cc/sec of helium at 77.5 psig. 

( 2 ) Connecting: The maximum gaseous inclusion shall be 0.01 std. cu. in. of oxygen 
(0.16 cu. in.) per connector per connection. A maximum total of 10 connecting 
operations on the launch pad is assumed. Liquid leakage, if applicable, shall 

be as specified below. 

(3) Disconnecting: The maximum liquid leakage per connector per disconnect opera¬ 
tion shall be 1/2 drop (0.0333 ga) of coolant. For pad operation, means shall 

be provided for collecting and removing from the spacecraft 100 percent of cool¬ 
ant leakage from such operations. 

3.3.6.2.4 G&N Local Thermal Enviro nm ents 

a. IMU and CDUJB - Surro unding Structure: 

Design Temperature: 100 °F max 
95°F nom 
60°F min 

Surface Emmissivity: E * 0.8 max 
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b. Flow Rate. 33 lbs/hr ± 3 lbs/hr Nominal; Max Flow Rate, 48 lbs/hr; Min Flow Rate 

25 lbs/hr. X ' 

c. Pressure Drop. 1.6 psi max., between input and output including flexible hoses and 
both halves of quick disconnects at 33 lbs/hr and inlet temperature of 45 # F. 

d. Inertial Measuring Unit (IMU) Thermal Load. The IMU incorporates an integral heat 
exchanger. The electrical loads imposed on the coolant loop are 100 watts max. avg. 
and 80 watts nom. 

3.3. 6 . 2 .3 Allowable Leakage Rates, Navigation Base Assembly 

a* Integral Heat Exchangers. The maximum allowable leakage for the MIT supplied in¬ 
tegral heat exchanger including all permanent joints and all seals shall be 5 x 10 “« 
std. cc/sec of helium at 77.5 psig. 

i 

b. Quick Disconnects: 

( 1 ) Connected: The maximum leakage for each quick disconnect in the fully connected 
condition shall be 12 x 10-6 s td. cc/sec of helium at 77.5 psig. 

( 2 ) Connecting: The maximum gaseous inclusion shall be 0.01 std. cu. in. of oxygen 
(0.16 cu. in.) per connector per connection. A maximum total of 10 connecting 
operations on the launch pad is assumed. Liquid leakage, if applicable, shall 

be as specified below. 

(3) Disconnecting: The maximum liquid leakage per connector per disconnect opera¬ 
tion shall be 1/2 drop (0.0333 ga) of coolant. For pad operation, means shall 
be provided for collecting and removing from the spacecraft 100 percent of cool¬ 
ant leakage from such operations. 

3.3. 6 .2.4 G&N Local Thermal Environme nts 

a. IMU and CDUJB - Surrounding Structure: 

Design Temperature: 100 °F max 
95° F nom 
60° F min 

Surface Emmissivity: E * 0.8 max 
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b. PSA Support Structure: 

Design Temperature: 100°F max 
60°F min 

c. AGC Support Structure: 

Design Temperature: 95°F max 
60° F min 

d. Estimated Convection Coefficient: 

In-Flight: 0.15 to 0.20 
Pre-Launch: 0.75 


/ 


3.3.7 Corrosive Contaminants. The following condition applies to the CM interior Salt 
atmosphere aa caused by human perspiration, the effect of which Is simulated by exposure to 
a 1 percent salt solution by weight for 48 hours. 

i 

3.3.8 Electromagnetic Interference 

3.3.8.1 LEM (Reference ICD LIS-520-*10001) 

a. Radio Frequency. Background radio frequency radiation levels shall not exceed the 
susceptibility limits specified in Specification M1L-I-26600/MSC-ASPO-EMI-10A. 


b. 


Power Supply Transients and Ripple. The LEM equipment shall be capable of opera¬ 
ting with power line transient voltages of +50 volts and -100 volts maximum amplitude 
having a duration of 10 p sec and a repetition rate of 10 pps, and shall be capable of 
operating with power line ripple voltage of *1.5 volts peak having frequency components 
from 20 cps to 20 kc. The transient and ripple voltages are superimposed on the 
steady state power line voltage. 


i. 3.8.2 Block H Electromagnetic Capability. No Requirements. 
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b. PSA Support Structure: 

Design Temperature: 100°F max 
60°F min 

c. AGC Support Structure: 

Design Temperature: 95°F max 
60°F min 

d. Estimated Convection Coefficient: 

In-Flight: 0.15 to 0.20 
Pre-Launch: 0.75 


/ 


3.3.7 Corrosive Contaminants. The following condition applies to the CM interior Salt 
atmosphere as caused by human perspiration, the effect of which Is simulated by emosure to 
a 1 percent salt solution by weight for 48 hours. 

i 

3.3.8 Electromagnetic Interference 

3.3.8.1 LEM (Reference ICD LB3-520-10001) 

a. Radio Frequency. Background radio frequency radiation levels shall not exceed the 
susceptibility limits Specified in Specification MIL-I-26600/ MSC-ASPO-E MI- 10A. 


b. 


Power Supply Transients and Ripple. The LEM equipment shall be capable of opera- 
Hng with power line transient voltages of +50 volte and -100 volte maximum amplitude 
having a duration of 10 p sec and a repetition rate of 10 pps, and shall be capable of 
operating with power line ripple voltage of ±1.5 volte peak having frequency components 
rom 20 cps to 20 kc. The transient and ripple voltages are superimposed on the 
steady state power line voltage. 


i. 3.8.2 Block R Electromagnetic Capability. No Requirements. 
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4. TEST REQUIREMENTS 


t'. 1 G ® NE ® AL ' Thls Hectlon establishes the qualification test requirements for all LEM and 
Block H GAN equipment. Qualification tests shall consist of exposure of production hardware 
to the specified environmental conditions to assure that it shall meet the design requirements 
lto tatended mi88lon fitnction. During the environmental exposures, the equipment 
shall be operative or nonoperative, depending on its condition during actual mission encountered 
environments. Both natural and induced environments are facluded in the test programs The 
test articles subjected to qualification tests shall (i) be manufactured with the same tooling 
processes, quality control procedures, and (2) be representative of the same design as normal 
production units destined for flight equipment. • 45 


4.1.1 Prior Compliance. The Apollo G&N equipment shall have successfully met all require¬ 
ments of the applicable inspection and acceptance test requirements as delineated in the SCD 
(Specification Control Drawing), PS (Purchase Specification), or FTM (Final Test Method) 
prior to being submitted for qualification testing as defined in this specification. Data from 
^inspection and acceptance shall be recorded and shall form a part of the qualification test 


4.12 Atmospheric Conditions. Unless otherwise specified, tests shall be performed at room 
ambient atmospheric pressure, a temperature of 73* *<r F, and a relative humidity of 80 percent 

maximum, r 

4.1.3 Instrumentation and Data. Instrumentation and data acquisition equipment shall be used 

toassure a sufficient data record of the environmental parameters controlled, and of the test 
article parameters critical to end item performance within the confinement of the testing 
facility. Additional parameters may be recorded as secondary date to assist in failure 
evaluation information, etc., at the discretion of the testing activity. Special care .K.q (*, 
taken to provide signal isolation and prevent circuit loading such that the data acquisition system 
has a mi n i m u m effect on equipment performance. 3 

4.1.4 Failures 


4.1. 4. l General. A failure occurs when the equipment under test is unable to perform its 

intended function within specified tolerances. Any failure shall be completely _-t rd and 

reported utilizing the Apollo GAN failure reporting system. Formal qualification tastinr of the 
failed item shall be discontinued until the failure is resolved. Unless othsrwlse (greeted when 
corrective action has been accomplished the test item shall be resubjected to the test -a-*— 
the failure occurred and the test sequence continued from that point. Changes is tbs -a— i-tr 
value of critical parameters will require individual evaluation prior to re-establlshii* a new 
measurement base. If, while the test item is being resubjected to a test phase, a totally unre- 

iuttrr?^’ h® reported> «valuated. ***d the proper corrective acttooaeoompllshed; 

but it shall not be considered a qualification failure, and therefore, testliw shall be continued 
from that point. At any point in the test program where corrective action results to replacement 
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4. TEST REQUIREMENTS 

4.1 GENERAL. This section establishes the qualification test requirements for all LEM and 
Block H G&N equipment. Qualification tests shall consist of exposure of production hardware 
to the specified environmental conditions to assure that It shall meet the design requirements 
and perform its Intended mission function. During the environmental exposures, the equipment 
shall be operative or nonoperative, depending on Its condition during actual mission encountered 
environments. Both natural and Induced environments are Included In the test programs. The 
test articles subjected to qualification tests shall (l) be manufactured with the same tooling 
processes, quality control procedures, and (2) be representative of the same design as normal 
production units destined for flight equipment. • 

4 ‘ * ri ° r Com P lian ce. The Apollo G&N equipment shall have successfully met all require¬ 
ments of the applicable inspection and acceptance test requirements as delineated in the SCD 
(Specification Control Drawing), PS (Purchase Specification), or FTM (Final Test Method) 
prior to being submitted for qualification testing as defined in this specification. Data from 
the^inspectton ** acceptance shall be recorded and shall form a part of the qualification test 

i 

4.1.2 Atmospheric Conditions. Unless otherwise specified, tests shall be performed at room 
Z^LT n08PheriC PreS8Ure ’ E temperature of 73 ° F, and a relative humidity of 80 percent 

4.1.3 Instrumentation and Data. Instrumentation and data acquisition equipment shall be used 
toassure a sufficient data record of the environmental parameters controlled, and of the test 
article parameters critical to end item performance within the confinement of the testing 

ac ty. Additional parameters may be recorded as secondary data to assist in failure isolation, 
evaluation information, etc., at the discretion of the testing activity. Special care shall be 
taken to provide signal isolation and prevent circuit loading such that the data acquisition system 
has a mini m um effect on equipment performance. y 

4.1.4 Failures 

4 ' 1-4 ; * General . A fa U“re occurs when the equipment under test Is unable to perform Its 
Intended function within specified tolerances. Any failure shall be completely documented and 
reported utilizing the Apollo G&N failure reporting system. Formal qualification testing of the 
failed item shall be discontinued until the failure is resolved. Unless otherwise directed when 

action h “ hf" accomplished the test Item shall be resubjected to the test phale where 
the failure occurred and the test sequence continued from that point. Changes In the absolute 
value of critical parameters will require Individual evaluation prior to re-establishing a new 
“*7,T ent ba8e ‘ B ’ WhUe the tost ltem U h® 1 "* ««ubjected to a test phase, a totally unre- 
^ t e t f rr L Sh£d !, be rep0rted ' ^“ated, and the proper corrective action accomplished; 

fromth»r w 1 C ,° n8lder f d 8 salification failure, and therefore, testing shall be continued 
that point. At any point In the test program where corrective action results In replacement 
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“■ com P° nen ‘ 8h i aU •>« considered qualified by similarity in all previous en- 
Yironmentai exposures, unless failure analysis proves otherwise. If there is repeated failure 
malfunction or out-of-tolerance performance in a given environment, this shall be recorded 

T 1 A 1 iL Perf °. rmed ’ “ d th ® eqUipment re P alred “> d rechecked and then subjected to the nest 
scheduled environment pending review and resolution with MIT and NASA representatives. 

T “ the te8t facUlt y M*.. ^ equipment under test shall be 

rechecked and the test continued in the manner in which the test facility malfunction will result 

eBect upoa 1“«Mflcation of the equipment under test. Component faUures 
Induced by test facility failure shall be recorded, analyzed, and the component renal red 
but shall not be considered relevant to GAN equipment qualification. pone,lt ™P dl 


4.1.5 Reporting. System and subsystem qualification tests and Interim 

at approximately monthly intervals. Final reports are required for each 
ment tested. Final reports shall be submitted to MIT/IL and NASA/MSC 
completion of the total test effort and at a minimum must include: v*f. : 


reports are required 
G&N part and equip- 
within 45 days following 


*• Test plan and procedure or a reference to this document. 


b. Deviations from plan if any 

•*' ^ etc, 

c. Acceptance data 


'<&-■■■ atid 


d. 


Photos, diagrams, description, etc., of test articles and setups 
significant or unique % 


where 


e. Summary of failures and corrective action 

f. Test results 


g. Test data and analyses 

h. Conclusions 


4.1.6 Examination of Equipment. The equipment shall be visually inspected for mechanical 
discrepancies before and after being subjected to each environmental ensure 

4.1.7 Test Conditions. The input excitation and output loading of the G&N system shall be in 
accordance wifc the applicable test plan. Cold plates shall be utilized per SZ? 
instMlatton and the coolant temperature flow rate shall be in accordanc'Twith the ajic" 
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of a component, this component shall be considered qualified by similarity in all previous en¬ 
vironmental exposures, unless failure analysis proves otherwise. If there is repeated failure, 
malfunction or out-of-tolerance performance in a given environment, this shall be recorded, 
analysis performed, and the equipment repaired and rechecked and then subjected to the next 
scheduled environment pending review and resolution with MIT and NASA representatives. 

4.1.4.2 Failure of Test Facility. If the test facility fails, the equipment under test shall be 
rechecked and the test continued in the manner in which the test facility malfunction will result 
in a minimum effect upon the qualification of the equipment under test. Component failures 
induced by test facility failure shall be recorded, analyzed, and the component repaired - ^ 
but shall not be considered relevant to G&N equipment qualification. 

4.1.5 Reporting. System and subsystem qualification tests and interim reports are required 
at approximately monthly intervals. Final reports are required for each G&N part and equip¬ 
ment tested. Final reports shall be submitted to MIT/IL and NASVMSC within 45 days following 
completion of the total test effort and at a minimum must include: i a: ■ 

a. Test plan and procedure or a reference to this document. 

b. Deviations from plan if any 

, etc. t . _ i. c crtid**. air! horo 

c. Acceptance data , 

d. Photos, diagrams, description, etc., of test articles and setups where 
significant or unique 

e. Summary of failures and corrective action 

f. Test results 

g. Test data and analyses 

h. Conclusions 


4.1.6 Examination of Equipment. The equipment shall be visually inspected for mechanical 
discrepancies before and after being subjected to each environmental exposure. 

4.1.7 Test Conditions. The input excitation and output loading of the G&N system shall be in 
accordance with the applicable test plan. Cold plates shall be utilized per normal equipment 
installation and the coolant temperature flow rate shall be in accordance with the applicable 

test nlfln “ r 


4.1.8 Performance. The test articles shall meet the requirements of the . prHe-hi. 
before, during where specified, and after exposure In each environment. 


test plan 


4.1.9 Witnessing Personnel. The NASA representative or his 
notified of all tests in advance of their scheduled performance. 


designated alternate shall be 
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4.1.10 Marking of Qualification Test Samples. All assemblies, subassemblies or piece parts 
which have been subjected to qualification testing on the APOLLO Program and are being re¬ 
turned to productive divisions for repair or following the qualification test sequence and prior 
to final disposition of the test articles, all units and all reusable items removed from a unit 
shall be marked as follows: 

a. Marking and Identification. All articles shall be marked with yellow characters 

1/4 inch high. The words "QUAL TEST" shall be used to identify this type hardware. 

b. Marking Location. Where feasible, location of marking shall be adjacent to the part 
number and readily visible from the assembled position. Those articles which can¬ 
not be marked due to size limitations shall be identified by tagging or bagging and 
marking the tag or bag. 

c. Marking Application. Marking shall be accomplished utilizing ink which conforms to 
Drawing SCD 1006271-00 4 . 

4.1.11 Disposition of Test Samples. The samples tested shall be retained for a minimum of 
3 years following completion of the contract or unless otherwise directed by NASA. 

4.2 TEST REQUIREMENTS. The LEM and Block II equipment to be subjected to the environ¬ 
ments as shown in the following paragraphs are displayed in Table VI. Items requiring re¬ 
qualification due to design changes are listed in Table VII. The following Block n or LEM items 
have been or will be qualified as a result of the Block I Qualification Tests either directly or 
by similarity and need not be tested to the Block n environments as specified herein. 

a. Optical Unit Assembly 

b. Optics Shroud Assembly 

°* Eyepiece Storage Compartment 
d* Bellows 

4.2.1 Acceleration. The axes of application apply for all equipment except the inertial com¬ 
ponents of the Inertial Measurement Unit. For each environment, the inertial components are 
exposed to the acceleration shown in the ±X, ±Y, and ±Z inertial component axes. All six axes 
are qualified during each exposure provided the IMU is run inertial on a centrifuge. 

4.2.1.1 LEM Acceleration. The LEM equipment shall be exposed to the environment in the 
following configurations:- 
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TABLE VI 

QUALIFICATION OF LEM AND BLOCK H EQUIPMENT 


LEM 


BLOCK n 


1 

Kn 

Vib 

Shock 

Accel 

T/V 

Humidity 

C. A. 

GT 

Vib 

Shock 

Accel 


Jlumidit^ 

C.A. 

GT 

EMI 

IMU 

604 

4.2.3.1 

4.2.2.1 

4.2.1.1 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

4.2.3.2 

4.2.2.2 

4.2.1.2.2 

Note 1 

Note 1 . 

Note 1 

Note 1 

- 


203 

- 

- 

- 

- 

- 

- 


• 

- 

- 

• 

“ 


“ 

4.2.8 

Nav Base I 

604 


_ 

4.2.1.1 


- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 


605 

4.2.3.1 

4.2.2.1 

- 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

- 

- 

- 

- 

- 

- 

- 

- 


203 

- 

- 

- 

- 

- 

- 

- 

4.2.3.2 

4.2.2.2 

4.2.1.2.2 

4.2. 6 .2 

4.2.5 

4.2.7 

4.2.4 

4.2.8 

AOT 

604 

4.2.3.1 

4.2.2.1 

4.2.1.4 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

_ f 

- 

■ 

- 

- 

- 

- 

- 

CCRD 

604 

4.2.3.1 

4.2.2.1 

4.2.1.4 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

“ | 

- 

- 

- 

- 

- 

- 

. . - 

PSA 

604 

4.2.3.1 

4.2.2.1 

4.2.1.1 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

. ; 

- 

- 

- 

- 

- 

- 

- 


203 

- 

- 

- 

- 

- 

- 

- 

4.2.3.2 ; 

4.2.2.2 

4.2.1.2.2 

4.2. 6 .2 

4.2.5 

4.2.7 

4.2.4 

4.2.8 

SCA 

604 

4.2.3.1 

4.2.2.1 

4.2.1.4 

4.2. 6.1 

4.2.5 

4.2.7 

4.2.4 

j 

- 

. 

- 

- 

- 

- 

- 


203 

- 

- 

- 

- 

- 

i 

- 

4.2.3.2 ' 

i 

4.2.2.2 

4.2.1.2.2 

4.2. 6 .2 

4.2.5 

4.2.7 

4.2.4 

4.2.8 

PTA 

604 

4.2.3.1 

4.2.2.1 

4.2.1.1 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

- I 

- 

- 

- 

- 

- 

- 

- 

PEA 

203 

- 

- 

- 

- 

- 

7 


4.2.3.2 i 

4.2.2.2 

4.2.1.2.2 

4.2.6.2 

4.2.5 

4.2.7 

4.2.4 

4.2.8 

LGC/CMC 


4.2.3.1 

Note 1 

4.2.1.3 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

4.2.S.2 • 

.j 

4.2.2.2 

4.2.1.2.2 

Note 1 

Note 1 

Note 1 

Note 1 

4.2.8 

DSKY 


4.2.3.1 

Note 1 

4.2.1.3 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

4.2.3.2 j 

4.2.2.2 

4.2.1.2.2 

Note 1 

Note 1 

Note 1 

Note 1 

4.2.8 

CDU 

604 

4.2.3.1 

Note 1 

4.2.1.1 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

4.2.3.2 | 

4.2.2.2 

4.2.1.2.2 

Note 1 

Note 1 

Note 1 . 

Note 1 

- 


203 

- 

- 

- 

- 

- 

- 

- 

| 

- 

- 


• 



4.2.8 

GNIC 

203 

_ } 


- 

- 

- 

- 

- 

4.2.S.2 : 

4.2.2.2 

4.2.1.2.2 

4.2. 6 .2 



4.2.4 

4.2.8 

Harness 

604 

4.2.3.1 


4.2.1.1 

4.2.6.1 

4.2.5 

4.2.7 

4.2.4 

1 

- 

- 

- 

■HH 

IHH 

nn 

- 


203 

- 

■ 


- 

- 

- 

- 

4.2.3.2 

4.2.2.2.1 

4.2.1.2.2 

4.2. 6 .2 




4.2.8 

Hose 

203 

- 

■ 


- 

- 

- 


4.2.3.2 

4.2.2.2 

4.2.1.2.2 

4.2.6.2 




- 

OUA 

201 A 

_ 



. 


_ 

_ 

1 _ 

_ 

_ 


Hi 

■■ 


4,8,1. 


Note 1 - The components identified by this note will be qualified in a combined LEM/Block II environment. 


i 
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a. The IMU on the navigation base together with a dummy ASA and a dummy AOT 
mounted on it. The PSA with a dummy SCA mounted on it. Airborne coldplates 
will be mounted to the PSA, PTA, and CDU. The A and B harnesses will inter¬ 
connect the units insofar as possible. All units will be tested at the same time 
and the acceleration input will be measured to the center of gravity of the IMU. 

b. The AOT/CCRD will be tested as a single unit and the acceleration input will be 
measured to the center of gravity of the combined unit. 

c. All other units may be tested separately with the input measured to the center of 
gravity of the test sample. 

d. Nominal coolant temperature/flow rate will be used. 

4.2.1.1.1 LEM Launch Acceleration: 

Acceleration: 6.0±1. Og 
Duration: 5 minutes 
Axes: +X, iY, iZ LEM 1 

Condition: Nonoperating 

.1.2 LEM Lunar Descent and Ascent Equipment Evaluation Acceleration 

Acceleration: 3.0±0.5g 
Duration: 5 minutes , v 
Axes: +X, iY, iZ LEM 
Condition: Operating 

.1.3 LEM Lunar Landing Shock Acceleration 

Acceleration: 10. Oil. Og 
Duration: 15 to 30 seconds 
Axes: +X, iY, iZ LEM 
Condition: Operating 

4.2.1.2 Block n Acceleration. The Block n equipment shall be exposed to the following en¬ 
vironments as follows: 

a. The IMU will be mounted on the navigation base with a dummy OUA. The IMU, naviga¬ 
tion base, PSA, PEA, CDU, and GNIC Panel will be tested at the same time, inter¬ 
connected with the GAN harness, with the acceleration input measured to the center of 
gravity of the IMU. 

b. All other units may be tested separately with the input measured to the center of 
gravity of the test sample. 
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4.2.1.2.1 

Block n Launch Acceleration 

a. 

Acceleration: 6.0±1.0g 

b. 

Duration: 5 minutes 

c. 

Axis: +X CM 

d. 

Condition: Operating 

4.2.1.2.2 

Block II Launch and Entry Ab< 

a. 

Acceleration: 18+1, -0.5g 

b. 

Duration: 5 minutes 

e. 

Axis: +X CM 

d. 

Condition: Operating 


4. 2 . 1 .3 LEM and Block II Combined Acceleration. The LGC/CMC and DSKY may be tested 
separately with the acceleration input measured to the center of gravity of the test sample. 

LEM cold plates will be used. 

a. Acceleration: 10 ± 1 . Og I 

b. Duration: 5 minutes 

e. Axis: +X, ±Y, -Z LEM . 

d* Condition: Operating 

4.2. 1 .4 LEM Combined Acceleration. The AOT/CCRD will be tested as a single unit. The 
LEM SCA will be tested on a-dummy PSA. The acceleration input will be measured to the 
center of gravity of the test sample. 

a. Acceleration: 10 ± 1 . 0 g 
fr* Duration: 5 minutes 

c. Axis: +X, ±Y, ±Z LEM 

d. Condition: AOT/CCRD Nonoperating 

LEM SCA Operating 

4.2.2 Shock. Shock tests shall be performed as follows using MIL-STD-810, Method 516.1 
as a guide. Unless otherwise specified the shock level tolerance shall be ±10 percent and time 
duration tolerance ±10 percent. In the event that the shock test is conducted utilizing a vibration 
exciter tad the tolerance limitB specified above cannot be met, these limits may be broadened 
to account for the -exciter dynamics; however, oyerehoot shall not exceed 75 percent of the peak 
g value, -Shock-will be performed in the same configuration as vib T * n ^ nw , rinm.wi<— may 

be substituted for airborne components for earth landing shock. ^ ^ . 

4.2.2 .1 LEM Lunar Landing and Flight Shock. The LEM equipment shall be exposed to one 
shock along each plus and minus direction of each of three orthogonal axes (6 shocks), s ho ck * 
shall be: 

a. Magnitude: lOg m inimum 

b. Duration: 15 to 20 milliseconds 

c. Shape: Terminal Peak Sawtooth 

d. Condition: Operating 
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4.2.2.2 Block H Shock 

4.2.2.2.1 Block n Flight Shock. The Block n equipment shall be exposed to one shock along 

each plus and minus direction of each of three orthogonal axes (6 shocks). shall be: 

a. ' Magnitude: 20g 

b. Duration: 6 milliseconds 

o. Shape: Terminal Peak Sawtooth • 

d. Condition: Operating 

4.2.2.2.2 Block B CM Earth Landing Shock. The Block B equipment shall be exposed to one 
shock each in the +X and +Z direction (2 shocks). Dummy equipment may be used for test 
provided the actual equipment mounting configuration is simulated. Mounting provisions may 
be replaced between shocks. 

*• Magnitude: 78g 
b. Duration: 11 milliseconds' 

«• Shape: Terminal Peak Sawtooth 
d. Condition: Nonoperating I 

4.2.3 Vibration. Vibration tests shall be conducted in accordance with the following paragraphs 
of MIL-STD-810, Method 514.1; Procedure 1, Random Vibration; Control and Analysis of 
Random Vibration paragraph 5.3, Vibration Input Control paragraph 9.4, and Transducer 
Mounting paragraph 9.4 of Section 9 entitled Test Details and Techniques. Tolerance limits 
between 10 and 50 Hz shall be ±3 db. In the event the ±1.5 db from 50 to 1000 Hz cannot be 
met with existing facilities, the tolerance may be broadened to ±3 db providing the overall g 
rms level is held to ±10 percent. B a multiple band pass random equalizer is used to develop 
the input spectra, these tolerances apply only to the center frequencies of the filters for roll¬ 
up or rolloff. 

The random vibration shall be Gaussian distributed with the exception that magnitude limiting 
shaU occur at a 3 to 1 peak-to-rms acceleration ratio. The spectra are defined by the straight 
line connections of the given coordinates on log-log graph paper. 

AU equipment exposed to the nonoperational condition shaH have aU power, coolant, etc., off 
(except IMU heater power). At a minimum, a short on-site performance check shall be con¬ 
ducted following each axis of vibration. The operating equipment shall be exercised and 
functionally checked as thoroughly as possible during the exposure. Recording instrumentation 
shall be provided where applicable to monitor equipment performance. For assembled con¬ 
figurations, dummies may be used for equipment not being qualified during a particular test 


4.2.3.1 LEM Launch and Lunar Phase Vibration. The LEM equipment shaH be subjected to 
the LEM Launch and Lunar Phase Vibration spectra along three orthogonal axes. The eouio- 
ment is defined as follows: 


IS 
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LEM Navigation Base, Mounted onl Assembled with input to 

the Navigation Base Support, with > Navigation Base Support 

IMU, AOT/CCRD, RGA and ASA.I Mounting Points. 


PSA and SCA with cold plate. 
ECOU with cold plate. 

PTA with cold plate. 

LGC with cold plate. 


Assembled with input to 
Cold Plate Mounting Points. 


Harnesses A and B 


Input to Holding Fixture 


DSKY 


Input to Mounting Points 


1 LEM Launch Vibration. The LEM Launch Vibration is given below by three spectra. 
The first spectrum applies to the Navigation Base Assembly, Harnesses A and B, and the PTA* 
the second applies to the PSA/SCA Assembly. The third Is a sine sweep and applies to all ’ 


a. Navigation Base Assembly, Harnesses A and B, and PTA Spectrum Coordinates: 

^1) 12 cb/octave rollup from 10 Hz to: 0.025 g 2 3 /Hz at 23 Hz 
, 0.025 g2/Hz at 80 Hz 

0.075 g2/Hz at 110 Hz 
0.075 g2/Hz at 950 Hz 
♦ - ' 0.025 g2/Hz at 1200 Hz 

0.025 g2/Hz at 2000 Hz 

(2) Time Oiration: 2.5 minutes per axis 

(3) Equipment Condition: Nonope rational 

b. PSA/SCA Spectrum Coordinates: 

(1) 12 cb/octave rollup from 10 Hz to: 0.025 g 2 /Hz at 23 Hz 

0.025 g2/Hz at 80 Hz 
0.060 g2/Hz at 100 Hz 
0.060 g2/Hz at 1000 Hz 
0.025 g2/Kz at 1200 Hz 
0.025 g2/Hz at 2000 Hz 


(2) Time Duration: 2.5 minutes per axis 

(3) Equipment Condition: Non Operative 
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c. Sine Sweep 

(1) 5 to 100 to 5 Hz continuous sweep 

(2) 0.154 inch double amplitude from 5-21.1 Hz 

(3) 3.5 g peak from 21.1 to 100 Hz 

(4) 3 octaves per minute 

(5) Equipment Condition: Operational . 

4.2.3.1.2 LEM Lunar Phase Vibration. LEM equipment spectrum coordinates: 

a. 12 db/octave rollup from 10 Hz to: 0.034 g2/Hz at 20 Hz 

0.034 g 2 3 /Hz at 100 Hz 
0.017 g2/Hz at 120 Hz 
0.017 g2/Hz at 2000 Hz 

b. Time IXiration: 21 minutes 

c. Equipment Condition: Operational 

4.2.3.2 Block II Launch and Launch Abort Vibration. The Block n CM equipment shall be 
subjected to the Block n Launch Vibration along three orthogonal axes. The equipment is 
defined as follows: 

Assembled with input to 
Navigation Base mounting 
points 

Input to equipment or Cold 
Plate mounting points 


a. Spectrum Coordinates: 

(1) 3 db/octave rollup from 10 Hz to: 0.06 g 2 /Hz at 80 Hz 

0.06g 2 /Hz at 400 Hz 

(2) 3 db/octave rolloff from 400 Hz to 2000 Hz 

(3) Time Duration: 2.5 minutes 

(4) Equipment Condition: Operational except OUA 

b. Spectrum Coordinates: 

(1) 3 db/octave rollup from 10 Hz to: 0.06 g 2 /Hz at 80 Hz 

0.06 g 2 /Hz at 2000 Hz 

(2) Time Duration: 30 seconds per axis 

(3) Equipment Condition: Operational, except OUA 


Navigation Base with IMU, 
Hose Assembly, and dummy ( 
Bellows and dummy OUA. 


PSA/SCA, PEA, GNIC Panel, ] 
CMC, DSKY, ECDU, and 
harness mounted on Cold 
Plates where applicable 
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4.2.4 Ground Temperature. The ground temperature conditions are described herein. The 
test sequence may be interrupted between lettered steps to facilitate scheduling problems, 
etc.; however, it is desired to complete the total cycle once it has been initiated. Unless 
otherwise specified, the temperature and pressure tolerances are i5°F and ±0.5 psi. The 
rate of temperature change shall not exceed 30°F per minute. The temperature shall be 
chamber air ambient temperature. 

The G&N equipment shall be subjected to the ground temperature condition as indicated in 
Figure 8 and detailed below. During the exposure the equipment shall be operating during the 
specified times during which it shall be exercised as completely as possible and checked within 
the limits imposed by chamber confinement. At all other times all coolant, power, etc., includ¬ 
ing gyro suspension shall be off (IMU heater power shall be on to maintain platform temperature). 
K the test sequence is interrupted, the equipment shall be functionally checked prior to rein¬ 
itiating the test sequence. The equipment shall be mounted on airborne coldplates where 
normally provided, which shall be attached to a mounting fixture conductively isolated from the 
coldplate except at the mounting points. Non coldplate mounted G&N equipment shall have a 
fixture equipment interface temperature of 0°F minimum to 150°F maximum. 

a. 24 hours m inimum at -20°F i 

b. Raise temperature to +20°F in one hour 

c. Stabilize at +20°F for 4 hours 

d. Maintain +20°F for duration of functional check (4 hour minimum) 

e. Raise the temperature from +20°F to +140° *0, -5°F in 2 hours- 

f. Maintain +140° +0, -5°F for 24 hours. 

g. Reduce the temperature to 107°F in one hour and stabilize at 107*F for 4 hours 

h. Maintain 107°F for duration of functional check (4 hours m inimum ) 

4.2.4.1 Equipment Configuration. 

a. LEM - The IMU, Navigation Base, PSA, PTA, CDU on a LEM coldplate, and 
Harness will be exposed at the same time. 

b. Block n - The PSA, Navigation Base, PEA, GNIC, Hoses, and as much of the 
harness as possible will be exposed at the same time. The support IMU and 
CDU will not be exposed. 

c. The AOT/CCRD will be exposed as a single unit. 

d. The LGC/CMC and DSKY will be exposed at the same time using LEM coldplates. 

e. All other units may be exposed separately. 

4.2.5 Humidity Temperature. The humidity environment shall be five 24 hour humidity cycles 
in accordance with Method 507.1 of MIL-STD-810 except the maximum temperature shall be 
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120°F. The temperature shall be raised from 70° F to 120°F In 2 hours, 120° F shall be main¬ 
tained for 6 hours minimum and then the temperature shall be gradually reduced to 70°F over 
the next 16 hours. 

The G&N equipment shall be subjected to the humidity test as indicated. During the test, the 
equipment shall be interconnected with the airborne harness insofar as possible, and operated 
in all equipment modes and exercised as thoroughly as possible except during the portion of 
each cycle where the temperature is above 105°F. During the portion of each cycle when the 
ambient temperature is above 105°F, the equipment shall be off, except for coolant flow and 
power required for normal heat, suspension, etc. 

4.2.5.1 Equipment Configuration 

a. LEM - The 1MU, Navigation Base, PSA, PTA, CDU on a LEM coldplate, and Harness 
will be exposed at the same time. 

b. Block n - The PSA, Navigation Base, PEA, GNIC, Hoses, and as much of the harness 
as possible will be exposed at the same time. The support IMU and CDU will not be 
exposed. 

c. The AOT/CCRD will be exposed as a single unit. 

d. The LGC/CMC and DSKY will be exposed at the same time using LEM coldplates. 

e. All other units may be exposed separately. 

4.2.6 Thermal Vacuum. The thermal vacuum conditions are described herein. Unless other¬ 
wise indicated the time of exposure to an environment does not include the time required to 
attain that environment. The test sequence may be interrupted between lettered steps to 
facilitate scheduling problems, etc.; however, it is desired to complete the total cycle once 
it has been initiated. Unless otherwise specified, the temperature and pressure tolerances 
are ±5°F and M). 5 psi. The rate of air temperature change shall not exceed 30°F per minute 
and the rate of pressure change shall not exceed 5 psia per minute. 

The G&N equipment shall be subjected to the thermal vacuum condition as indicated and as 
detailed herein. During the exposure the equipment shall be operating (except where specified) 
during which it shall be exercised as completely as possible and checked within the limits 
imposed by chamber confinement. At all other times all coolant, power, etc., including gyro 
suspension shall be off (IMU heater power shall be on to maintain platform temperature). If 
the test sequence is interrupted, the equipment shall be functionally checked prior to reinitia¬ 
ting the test sequence. The equipment shall be mounted on airborne coldplates where normally 
provided, which shall be attached to a mounting fixture conductively isolated from the coldplate 
except at the mounting points. Non coldplate mounted Block II G&N equipment shall have a 
fixture equipment interface temperature of +20°F minimum to +135 # F maximum. Non coldplate 
mounted LEM G6N equipment shall have a fixture equipment interface temperature of 0°F 
mi n i m u m to 150 # F maximum. The equipment configuration shall be as specified in 4.2.4.1. 

- Uu ' , ~ '• - ;••• • - - ' '■ 'ire . /-M. . 
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Definition of coldplate and heat exchanger conditions are as follows: 

a. Nominal: Nominal flow rate and input temperature. 

b. Maximum: Highest inlet temperature and lowest flow rate with the exception that 
the coldplate interface temperature shall be monitored and temperature and/or 
flow rate shall be varied to prevent the interface temperature from exceedi^ that 
specified in the applicable 1CD. 

c. Minimum: Lowest inlet temperature and highest flow rate. 

d. OH: No coolant flow. 

4.2.6.1 LEM Thermal Vacuum. The LEM G&N equipment shall be subjected to the conditions 
detailed herein. The space exposed portions of the AOT external to the meteor shield shall 
be tested to condition (p) simultaneously while the internal meteor shield and cabin portions 
are exposed to the LEM conditions (a) through (o) t except the internal meteor shield portions 
shall be exposed to the space pressure conditions. The AOT shall be checked Intermittently 
during long duration operational exposures. The equipment shall be operating unless otherwise 
stated. ■ % . 

a. Air Temperature: 75°F 

Pressure: 5.00±0.25 psia 
Cold Plate Condition: Nominal 
Duration: 24 hours * * 

b. Wall Temperature: 75 # F 
Pressure: 1 x 10“* mm Hg maximum 
Cold Plate Condition: Nominal 
Duration: 12 hours 

c. Wall Temperature: Raise from 75°F to 150°F 

Pressure: Reduce from 1 x 10" 4 mm Hg to 1 x 10 -7 mm Hg maximum 
Cold Plate Condition: Nominal 
Duration: 4 hours 

d. Wall Temperature: 150°F 
Pressure: 1 x 10“ 7 mm Hg maximum 
Cold Plate Condition: Nominal 
Duration: 48 hours 

e. Wall Temperature: Reduce from 150 # F to 0°F 
Pressure: 1 x 10“ 7 mm Hg maximum 

Cold Plate Condition: Nominal 
Duration: 4 hours 
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f. Wall Temperature: 0°F 
Pressure: 1 x 10 “7 mm Hg maximum 
Cold Plate Condition: Nominal 
Duration: 48 hours 

g. Wall Temperature: Raise from 0°F to 130°F 
Pressure: 1 x 10“ 7 mm Hg maximum 

Cold Plate Condition: From Nominal to Off 
Duration: 4 hours 
Equipment Condition: Off 

h. Wall Temperature: 130 # F 
Pressure: 1 x 10“7 mm Hg 
Cold Plate Condition: Off 
Duration: 12 hours 
Equipment Condition: Off 

i. Wall Temperature: 160°F 
Pressure: 1 x 10-7 mm Hg maximum | 

Cold Plate Condition: Ma ximum 
Duration: 12 hours 

J. Wall Temperature: Reduce from 160°F to 0°F 
Pressure: 1 x 10-7 mm Hg maximum 
Cold Plate Condition: From Maxim um to Off 
Duration: 4 hours 

k. Wall Temperature: <TF 

Pressure: 1 x 10-7 mm Hg maximum 
Cold Plate Condition: Off 
Duration: 12 hours 
Equipment Condition: Nonoperating 

m. Wall Temperature: 0*F 
Pressure: 1 x 10-7 mm Hg maximum 
Cold Plate Condition: Mi nimum 
Duration: 12 hours 

Equipment Condition: Operating 

n. Wall and Air Temperature: Raise from 0°F to 75* ±20°F 
Pressure: Raise from 1 x 10“7 mm Hg to 5.00 ± 0.25 psia 
Cold Plate Condition: From Minimum to Nominal 
Duration: 2 hours 


40 











APOLLO G&N Specification 
ND1002337 REV A 


o. Wall and Air Temperature: 75* ±20° F 

Pressure: 5.00 ± 0.25 with the exception of two pressure blowdown cycles. Each 
blowdown cycle shall consist of a reduction in pressure to below 0.1 
psia in 2.0 ± 1.0 minutes, maximum facility pumping for 20 minutes, 
and repressurization to 5.00 ± 0.25 psia in 1.0 ± 0.5 minutes. 

Cold Plate Condition: Nominal 

Duration: 10 hours 

Space condition external to LEM 

p. Cold Wall Temperature: -300* ±20°F 
Pressure: 1 x 10 “7 mm Hg maximum 

Solar Radiation: Two exposures to solar radiation at one solar constant for 8 hours 
each occurring once each during Steps (m) and (i). MIL-STD-810, 
Method 517.1 shall be used as a guide. 

4.2.6.2 Block II Thermal Vacuum. The G&N equipment peculiar to the CM, including the 
GNIC, PEA, PSA and G&N Harness shall be subjected to the Block n Thermal Vacuum Test 
Conditions at the same time. 

a. Air Temperature: 75*F 
Pressure: 5.00 ± 0.25 psia 
Cold Plate Condition: Nominal 
Duration: 24 hours 

b. Wall Temperature: 75*F 
Pressure: 1 x 10“* to 1 x 10“ 5 mm Hg 
Cold Plate Condition: Nominal 
Duration: 12 hours 

c. Wall Temperature: Raise from 75*F to 135°F 
Pressure: l x 10“4 to 1 x 10“ 6 mm Hg 

Cold Plate Condition: Nominal to M aximum 
Duration: 4 hours 

d. Wall Temperature: 135°F 
Pressure: 1 x 10-4 to 1 x 10-5 mm Hg 
Cold Plate Condition: Maximum 
Duration: 48 hours 
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e. Wall Temperature: Reduce from 135°F to 20°F 
Pressure: 1 x 10“ 4 to 1 x 10“5 mm Hg 

Cold Plate Condition: Maximum to Minimum 
Duration: 1 to 3 hours 

f. Wall Temperature: 20°F 

Pressure: 1 x 10“ 4 to 1 x 10“5 mm Hg * 

Cold Plate Condition: Minimum 
Duration: 48 hours 

g. Wall and Air Temperature: Raise from 20°F to 75* ±20°F 
Pressure: Raise from (f) to Room Ambient 

Cold Plate Condition: Minimum to Nominal 
Duration: — 

4.2.7 Cabin Atmosphere. The cabin abnosphere conditions are described herein. Unless 
otherwise indicated the time of exposure to an environment ckx s not include the time required 
to attain that environment. The test sequence may be interrupted between lettered steps to 
facilitate scheduling problems, etc.; however, it is desired to complete the total cycle once 
it has been initiated. Unless otherwise specified, the temperature and pressure tolerances 
are ±5°F and ±0.5 psi. The rate of temperature change shall not exceed 30°F per minute and 
the rate of pressure change shall not exceed 5 psia per minute. The temperature shall be 
chamber air ambient temperature. 

The G&N equipment shall be subjected to the cabin atmosphere condition as indicated and detailed 
herein. During the exposure the equipment shall be operating and shall be exercised as com¬ 
pletely as possible and checked within the limits imposed by chamber confinement. If the 
test sequence is interrupted, the equipment shall be functionally checked prior to reinitiating 
the test sequence. The equipment shall be mounted on airborne coldplates where normally 
provided, which shall be attached to a mounting fixture conductively isolated from the coldplate 
xcept at the mounting points. Coolant shall be supplied at nominal flow rate and inlet tempera- 
ture. The LEM AOT/CCRD and LEM SCA shall be subjected to steps a, b and c only. Equipment 
configuration shall be as specified in 4.2.4.1. 

a. Air Temperature: 75 # F 
Pressure: 21 psia 
Oxygen: 95±5% 

Duration: 2 hours 

b. Air Temperature: 75 # F 
Pressure: 14.7 psia 
Oxygen: 95±5% 

Duration: 12 hours 
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c. Air Temperature: 105 # F 
Pressure: I4.7psia 
Oxygen: 95±5% 

Duration: 12 hours 

d. Air Temperature: 75°F 
Pressure: 5 psia 
Oxygen: 95±5% 

Duration: 24 hours 

During this 24 hour exposure, a 1 percent by weight salt spray solution fog shall be intermit¬ 
tently imposed on the equipment 6 hours on and 6 hours off, for a total salt spray exposure of 
12 hours. MIL-STD-810 Method 509.1 may be used as a guide. 

4.2.8 Electromagnetic Interference (EMI). The EMI level and susceptibility of the G4N equip¬ 
ment shall be determined from Specification M1L-I-26600/MSC-ASPO-EMI-10A. During this 
test, the equipment shall be operatioLal in all equipment modes and exercised as completely 
as possible. Out-of-tolerance conditions shall be recorded and considered by NASA/MSC and 
MIT/LL. Modification shall be made only after an incompatibility with other systems or 
equipment is found. Equipment to be tested will be interconnected as a Block II G&N System 
and consist of the following: 

IMU/NB (Block II) 

PSA/SCA (Block II) 

PEA ♦ ■ - * 

LGC (LEM) * 

DSKY (1) 

CDU (LEM) • 

GNIC Panel 
G&N Harness 
OUA 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None 
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1. SCOPE 

1.1 GENERAL 

It Is the purpose of this docwent to establish the requirements and tests 
far demonstrating the qualification status of the UM and Block II Guidance and 
Navigation System design and production for the earth orbital and ultimate lunar 
rendesvous-landli« mission, and shows the degree of testing which must be satis¬ 
factorily accomplished. 

l.t ■ y iN o n wiAL common 

fhs environmental conditions and stress levels given bear a direct relation¬ 
ship to specifications describing spacecraft conditions. Varying equipment loca¬ 
tions and mountlz* provisions have been taken into consideration. Transportation, 
handling, and storage conditions occurring during the normal life cycle of the 
equipment have been utilised to modify the tests appropriately either by adjust¬ 
ment of stress level or duration of application in order to optimise the simula¬ 
tion. The. profiles within this specification encompass these nonflight conditions 
but are Identified by the mximum level of each environmental exposure. Combina¬ 
tions of environments have been specified where facility considerations permit. 
Combinations of environments have also been used to qualification test equipment 
common to LEM and Block II. 

1.3 QTXALIFICATI09I CRITERIA 

The qualification of the Block II and LSI Apollo Guidance and Navigation 
equipment shall be accomplished by subjecting each unit to the applicable tests 
specified herein. Pull qualification status is subject to completion of the 
specified tests and resolution of all failures. 








- 2 - 


l.k TEST FLAKS AHD PROCEDURES 

Detailed test plans shall be prepared by the responslbla contractor for 
each item subjected to qualification testing. The detailed test plan shall be 
submitted to MIT/lL and NASA/ftSC for approval at least 30 flays prior to the 
scheduled start of the test. After approval of a test plan, necessary revisions 
shall be supplied to MIT/lL and HASA/foSC In a timely manner. 

1.5 EQUIPMENT CONFIGURATION 

The LEM and Block II equipment qualified shall consist of the following. 
See Table k.l tor test requirements and equipment to be tested. 


1.5.1 LEM Equipment 

(a) Inertial Measurement Itait (DW) 

(b) LEM Navigation Base (lTV®) 

(c) Alignment Optical Telescope (ACT) 

(d) Computer Control and Retical Warner (CCRD) 

(e) Power and Servo Assembly (IB() (PSA) 

(f) Signal Conditioner Assembly (SCA) 

(g) Pulse Torque Assembly (™) 

(h) LEM Guidance Computer (IXJC) 

(i) Electronic Coupling Data itait (ECBU) 

(j) Display and Keyboard (DSKf) 

(k) A and B Harnesses 


1.5.2 Block II Equipment 

(a) Inertial Measurement Unit (1MU) 

(b) Block II Navigation Base (lfVB) 

(c) Power and Servo Assembly (Block II) (PSA) 






















(7) ICD U8-520-10001 
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3 . rbquirkmewts 

3.1 QBIXRAL 

Tte •nvlroowntal requirements of this section are indicative of the opera- 
tional, transportation, handling, and atorag# snvlronasnta for tha airtorna Apollo 
equlpnent c<oponenta. They are extracted frcsi the applicable ICD'e and era given 
here for reference only. 

3.2 PACTCRY-TO-USE POUIT SRVZROIMBirrS 

Th.— requlrensnta Ml apply, unless othenHee specified, ender the require- 
Bents for tbs particular equlpeent acapooente 

3 . 2 .1 Transportation, Ha n d ling a nd Storage 

the foliar* represent the a u v lr o— aa tal extranet Vhleh nay he encountered 
hy the e^uijsient In a nonoperatli* condition daring tranepcrtetlcn, hendllng, end 
storage, me egulpneat nay ha protacted hy suitable pneloglag fWr transportation end 
storage If-these envlrosoente exceed the design operating raguirsnants. me equlp- 
nent he capable of aeotlng the operating perforaanoe regutrenests flf Its 

parfarnanes specification after exposure to these enrlr resorts mile protected hy 
its normal pa cfa g ln g: 
a. latural 
h. Induced 

3 .2.1.1 natural Environments, Block II (Refe rence Uj 

The natural envirowsnta to vhleh tbs equipment may be exposed vhile 
protected by its normal p e r faffin g shall ha as follow: 

a. Air Temperature 

(l) Air Transportation: -^5 # Fe to ♦lfcO*F. for 8 hours# 


(2) Ground Transportation: -20*F. to +1&5*V. for 2 t»ete. 

(3) Storage: +25 # F. to 105*F. for 3 years. 

b. Pressure 

(1) Air Transportation: 3>7 psia minimal (35*000 feet altitude) for 

8 hours. 

(2) Oround Transportation and Stones: 11.78 psia einton (6,000 feet 

altitude) for 3 pears* 

c. Humidity 

0 to 100 percent relative himddlty, inoludlnf oon&itions wherein condense- 
tlon takes place in the fora of eater or frost, for at least 30 days* 

d. Sunshine 

Solar radiation of 360 BTU/sq.ft/hr. for 6 hours per day for 2 weeks. 

e. Rain ' 

0.6 in/hr maxima for 12 hours, 2*5 in/hr for 1 hour* 

f. 8alt Spray 

Salt atmosphere as encountered in coastal areas, the effort of Shiah is 
simulated by exposure to a 5 percent salt solution by weight far W hours* 


3 .2.1.2 natural Environments, Block n Transportation in On—nil Module (Ref. k\ 
The following conditions apply to the CM interior during aircraft trans¬ 
portation, subsequent to GMIC installation: 

a. Temperature: -20*F. minimus to 11D*F. maxima 

b. Pressure: 9*^7 psia 

a. Humidity: < 35# Relative Humidity 










The Induced e n v lr o na snte to which the equlpnent nay he expoeed while pro- 
tected by ite noraal pa ck ag ing shall be as follows: 


Shock 

The design shock levels applicable to protective p a ckaging shall be those 
resultlxqc frcsi free-fall drop In accordance with Ml* 3*1* protective 
packaging attenuate shock such that packaged equlpsent shall not bo 

exposed to shock levels exceeding the equipment design operating requirenents 
TABES 3*1 
PACKAOUO SHOCK 

btoE EElofcr (lnckeej I 


(pounds) 

<50 
50 to 100 
100 to 150 
150 to 200 
200 to 600 


(inches, wax) 





30 

21 

16 

16 


*1 Weight of equipment and 
*8 Dimension alxng any edge 


pacings or containers, 
or disaster. 


b. Vibration 

Vibration shall be sinusoidal In any direction with the frequency and 
amplitude specified In Table 3*2. 

TABU 3*8 


VIBRATZOS 





















3 . 2.2 


Use Point Prelaunch BnTlronneiita 


3*2.2.1 , m ack H (Reference t) 

These re mil munis represent the indeeed ouTlrcmMotal design criteria 
for the equlpeent both In operating ant nonoperating conditions. These Induced 
e a r l ra n ssnts are entirely controlled. 

a. Temperature 

4^0*F. to 80* F. for to 3 
+52 # F. to 1D5 # F. for 1 hoar naxira. 

h. Husidlty 

30 to 70 percent for op to 3 psars. 

c. Oaonen Atmosphere 

95 t 5 percent by uelgbt ox ygen at total presswes to lfc.7 »•** for 
up to Sk hoars* Oxygen partial pressure up to 1*.7 pola coincident 
with total pressure p to 21.0 psla for 2 hoars. 

3.3 FLIGHT nVZROHMEVTS 

The exrrlroiMental conditions specified herein are applicable to the 1W 
and Block n equlpeent, and apply to the Mission phases specified In Tkble 3*3* 

In any nission phase, various conblnatlons of e n r lr oosents specified In Table 3*3 
can occur simultaneously uith the exception of shock and acc e l e ration. 
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3.3.3 Vibration 

The followlm vibration lerele and ratea shall be applied by the IBt 
prlaary structure, including panel*, to the 0411 equipment supports, and by the Ql 
to the Block II equipment along each of the three Mutually perpendicular axes. 


Launch and Boost 


I£M (Reference 7 ) 


Input to Equipment Support* fra* Exterior Primary Structure 
(Use for DflJ, ACT, DStd, HVB, PEA, Wiring Harness "B") 

Randcm: Applied for 5 Minutes per axis. 

UO-23 Hs 12 db/octave rise to 0.0148 g^/H» 

23-80 HS 0.0148 g2/H* 

80-110 hs 12 db/octave rise to 0.0444 g 2 /^ 

110-950 HS 0.0444 g 2 ^ 

950-1200 Hs 12 db/octave rolloff to 0.0148 g 2 /®* 

1200-2000 HS 0.0148 g 2 /!* 

Sinusoidal: Swept at a rate of 3 octaves per Minute, $ to 100 HS to 5 Hs 

continuous sweep, 0.154 inch double soplitude from 5 to 18.5 Hs, 
2.69g frcai 18.5 to 100 HS. 

Input to Equipaent Supports froo Interior Priaary Structure 
(Use for LQC, CBU, PSA/SCA, Wiring Harness "A") 

Randoa: Applied for 5 Minutes per axis. 

10-23 HS 12 db/octave rise to 0.0148 fpf Hs 

23-80 Hs 0.0148 g 2 /^* 

80-100 Hs 12 db/octave rise to 0.0355 g^/Hs 

100-1000 Hs 0.0355 g?/Hs 

1000-1200 Hs 12 db/octave rolloff to 0.0148 g 2 ^s 

1200-2000 Hs 0.0148 g?/fcb 

Sinusoidal: Swept at a rate of 3 octaves per Minute, 5 to 100 HS to 5 Hi 
continuous sweep, 0.154 inch double enplitude fra* 5 to l£ Hs, 
1.92g from 16 to 100 Hs. 


100-1000 Hs 


1000-1200 Hs 
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Durlng the launch and boost phase of flight, the UM la exposed to random 
vibration of marled levels and spectra for 17 minute** Daring all but 
approximtely 2.5 minutes of this period, the Intensity of ths random vibra¬ 
tion Is of such a loir level that it Is considered to be of negligible design 
significance. In addition, the launch and boost environment is considered 
to Include peak vibration levels which are represented by the above 
sinusoidal vibration envelopes. The mmber of sinusoidal peaks for design 
■ay be considered to be 1 percent of the natural frequency of the equipment 
and Its supporting structure tines the mmber of seconds exposure. For 
design purposes, the above random spectrin and sinusoidal levels applied 
separately for 5 elnutes along each of the three Mutually perpendicular 
axes X, T and Z are considered to adequately repre s ent ths vibration environ¬ 
ment. Oruean will supply the Influence coefficients of the navigation base 
supporting the DflJ. All other equipment is effectively mounted on primary 
structure. 

Block n (Reference 4) 

Input to Equipment 

Random: 10-60 HS 3 db/octave rise to 0.06 g^/HS 

60-400 HS 0.06 g2/HS 

400-2000 Hs 3 db octave rolloff 


Time Duration: See Figure 4. 






VIHRATIOR TIME HISTORY 
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b. Tranelunar Space 

Inputs to Block II Iquipment (Reference k) 

Rnndoa: 20-100 Hs 3 db/octave rise to 0.005 g 2 /** 

100-2000 HS 0,005 « 2 /H* 

Time Duration: 12.5 «inutes. 


C. T.imar Descent and Ascent 

Input, to IM JUcnt SU* Hull*™* (»•• for ^ e< » ull “ nt ^ (R,f * 7) 

Bnndoa: Applied for 21 minutes per axis. 

10-20 Hs 12 db/octave rise to 0.0201 g?/Hs 

20-100 Hk 0.0201 8 2 /H» 

100-120 H* 12 db/octave rolloff to 0.010 g 2 /Hs 

120-2000 Hs 0.010 g 2 /Hs 

Sinusoidal: Swept at a rate of 0.5 octave per minute, 1 sweep from 5 to 100 Hi 
to 5 HS, 5 throve* 17 Hi 0.10 inch double amplitude, 17 to 100 Hs 

1.5*g. 

Inputs to Navigation Base Assembly (NVB): 

The following vibration environments are the current best estimates for 
mission or operational simulation. These represent the calculated 
response near the LSI navigation base due to anticipated engine oscillatory 
thrust using current LSI modes. They may be utilised as inputs from the 
BBS (Navigation Base Support) to the NVB (Navigation Base) for purpose of 
performance evaluation, not for structural design. 


Linear Vibration: 

Lunar Descent: 20-30 Hs 
30-50 Hs 
50-86 Hs 
86-2000 HS 


20 db/octave increase to 0.003 g^/Hs 
0.003 g 2 /HS 

30 db/octave decrease to 0.001 g^Hs 
0.001 g 2 /Hs 

















t*** ^$T****&& 
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bair Agent: 20-100 8 b 
100-136 81 
136 -lBfc Bb 
10t-2to Bb 
2*>0-2000 Bb 


0.005 fS/BB 

20 db/oetase increase to 0.00025 &/* 
0.00025 s 2 /^ 

30 db/octaes deem — to 0.00001 I 2 /^ 

0.00001 s 2 /** 


4. Batgg 

Inputs to Block XX liulpmt 


10-80 Bb 


8 O-J 1 OO Bi 
t00-2000 BB 


M M 

3 db/octare riot to 0.006 B^/Bb 
0.006 g?/&* 

3 db/oetave rolloff 


o. launch Abort 

Inputs to Block XX Bquipncnt (Reference k) 
Unntoot Titration applied for 10 seconds 

10-80 Bb 
80-2000 Bb 


3 db/oetave rise to 0.06 B 2 /Hb 
0.06 f2/BB 


3.3.% Pressure 

a. Launch and Boost 

UK (Bcfsreocc 7 ) (Sac Fifure 5) 

OtfbU .nrlnantt nrlu fro. 80.5 P«l* >*•••«• .t M. UWl t» 5> **1» (0*). 
■luijBUit OuUlte th. Onw (Mblai prMnr. .t M. 1^.1 to 

1 X ID -8 as Bb (»2)* 

Block XI (Bcfcrencc k) 

CM interior: 1 A .7 psia nenioal decreasing to 6.0 psla. 
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Tmnalunar i 


UM (Reference 7) 

Cabin anrl r oc—nt frca 4.8 to 5*2 polo controlled ccbin ( 83)1 5*® P* 1 * *° 


0.1 pci* uneontrollcd cabin (0 2 ). 

Squlpaant beteeen the heat ahlcld and the ere* cabint 1 z ID* 10 mm Hg 


uncontrolled vaeuia. 

Iquipaent outside heat shield: 1 z 1D-* mt Hg (Space) 


Block II (Reference 4) 

CN Interiors 6.0 pain docrcaalng to 5.0 pal* (parking osbit only); 5*0 
t 0.2 paia (nomaal) for 33® hourai 1.0 z 10-* m Ig (eaergenny and daring 
KVA) for 200 boars. 


$ 













ZlL... -l.Jr '_[ ^ li j ,'r. u r".'.. s * y**. ■■ ■ ■< ■** i/- 



.V *f* ?*r-■ 


rs • 


******f* ** <• V U i»> *f *£'*»** 
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c. Lunar Descent and Ascent 
LSI (Reference 7) 

Cabin euTirauaent frcn 4.8 to 5.2 pela controlled cabin (Og). 

Equipment between the heat shield and the crew cabin: 1 x 10* 10 an Hg 
uncontrolled vacuta. 

Equipment outside the heat shield: 1 x 10-12 wm Hg (uncontrolled vacuus 
on surface of noon). 


d. Lunar Stay 

LSI (Reference 7) 

Cabin environsent fron 4.8 to 5*2 pela controlled cabin ((>2)1 3 x 10*9 wm Hg 
cabin (hatch open) hatch open condition exists for a aaxiaxa of 20 nlnutes 
for each openlx«. Design for a total of 4 repressurlsatlons. 

Iqulpnent outside the crew cabin: 1 x 10*10 mt Hg uncontrolled vacuus. 

e. Rntry 

Block II (Reference 4) 

5.0 pela Increasing to 5*5 pela (nonlnal). 


f. Barth Descent 

Block II (Reference 4) 

5.5 psla (nonlnal)lncreaslng to 14.7 psla (ncnlnal). 


3*3*5 Hueldlty 

3.3.5.1. ISI (Reference 7) 

Hualdity products are coeposed aainly of perspiration and breath Moisture. 


Minor aaounts are due to water escaping frou the reconstitution of food eyeteas and 
outgasslng of aaterlals. Ifce following envlronnents apply *• shown: 











■ ■«**«•» ,5,^'• 


. • >, . -«W 


• • - v -■"»«,* * 
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All Bquipnent Within Crew Cabin 

All Iquipnsnt Outside Crev Cabin 

Mm (Hue) 

X) aom 

Boos * 

4.8 hrs 

2 ) to-70jt - Controlled Cabin 

Bona 

2.5 hrs 

0-1006 - Uncontrolled Cabin 

Bone 

117.5 hrs 

3) bO-706 - Controlled Cabin 

Bone 

fci.6 hrs 

0-1006 - Locally in Cabin 

Bone 


• Pry Vitrogen Purge Just prior to launch. 


3.3.5.t Block n (Bcf erencs »1 

Zero to 1006 relative huddity for 336 boon, In c lu d in g conditions where 
condensation takes plaoe la ths fora of aster or frost. • 


3.3.6 Theiaal Bnvlroancnta 

The Outdance and Bavlgatloa equipnent shall bs capable of proper operation 
In ths thsraal envirosnsnts while being c ool s d by ths en v i roenental oontrol subsysten. 
The thsraal design requirananta and Interfhees vlll be speelfled herein. The thsraal 
control of the Guidance and Bavigation (Gill) equipnent la, in general, based on an 
active thsraal control syatea wherein ths equipnent is conductive ly ooupled to a 
coolant vhich aust be capable of accepting all of the internally dissipated poser and 
enviroonental heat inputs. The coupling of the actively coolsd Gill equipnent to the 
coolant loop will be acconplished by either integral cooling lines or sttachnent of 
the equipnent to cold plates. Low poser level equipnent vlll be cooled passively. 

3*3«6«1 t.«i (inf erence 6 ) 
a. Integral Cooling 

The Inertial Neasursnent Obit (Sgj) vlll be coolsd by pcmanently affixed 
cooling lines vhich are attached to the LBC BCS loop by quick disconnects. 
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Coolant Pressure Drop 

The Mud um pressure drop through the DW oooliag loop Including hoth 
halves of the disconnects shall ho between 0*3 pol and 0.4 pot at a 
eoolaat flov rata of 33 lh/hr aad Inlet tenperature of 40*F. 


d. Coolant Toaperataro ▼arlations 

Tho lnlot coolant temperature variations for tha TM vill vary froa 32*F 
to 50*F. 


3.3.6.1.2 Cold Plata Cooling 


a. Coolant Floy Bata 

The LOG, CBC aad LPSd cold plates are connected la series la tha *C8 loop. 
The flov rata to tha LQC, CIO and LP8d coolant loop will ha 33 t 5 l*/hr. 
Tha flov rata to tha FBI cold plate vlll ha 33 4 5 lb/hr. taring awmud 
traaslunar flight, there vlll ha no eoolaat flov to tha K98 Ofulpn snt 
cold plates. 


h. Coolant 


nature Variations 
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3.3-6.1.3 Leakage Rat* 

The leakage from the integrally cooled OM equipment Shall he 

aa specified herein. 

a. Integral Heat Exchangers 

The ■**<■»■ allowable leakage for each NIT supplied heat exch a n g er , includ¬ 
ing all permanent Joints and all s e a l s , s h a ll he 5 * 10"^ *fcd» ••/sec. «f 
helivm at 77*5 P«lg* 

h. Disconnects 

The leakage for each disconnect in the fully connected condition 

fWi he 12 x 10"® std. ec/sec. of hellos at 77*5 P«*A« 


3.3.6.1.% Passive Cooling 

The Display Duel and ACT must he capable of operating in the enviran- 
nents specified in 3.3.6.1.6.a and 3-3.6.1.6.h. In addition, the ACT aost he oapahle 
of accepting a heat load of 9 watts fron the UM Abort Sensor Assembly when 

the ACT is at 0*7. 

3.3.6.1.5 Surface Characteristics 

Iquipnant surfaces shall conform to the following rsq jilr wants. 

a. Surface Temperatures 

The temperatures of the external surfaces of actively oooled Otf equipment 
•iiMit not exceed 120*7. during any portion of the vehicle mission. 

h. Surface Coatings 

The surface coatings required for the actively and passively controlled OM 
equipment are as follows: 


ioHvlv CoolM Bauliaroti btetMl turfM.*, *ith tb. omfUc. of 
h«.t .Ink ourfw.., of th. L3C, cm, LFU and PIA otell tevo on iafrurod 





i 
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oalttanco of o.fco or less la tho roglon of tho oloetroaognotlo 
opootroi bot wee n 5 aleroao and 35 Micron*. 

PmoIuoIy Coolod loulwent : Surface of the dloploy panel and tho ACT 
expoeed to tho Intorlor of tho LW unhid* *aU have on Infrared 
eodttaaoo of at lout 0.9 la ardor to bo compatible with tho oar lr ao- 
■ent of 3.3.6.I.6.O. 


3.3.6.1.6 


Tho thorml interchange of tho OMI equipMnt with tho 


vlll bo to tho extent opoelflod horoln. 


o. Radiant Intor 


vlth IM Vohlclo 


Tho temperature of tho ourfhou la ladloat eoataot with tho VO0 otulpnt 
vlU ymry tram 0*F. to 130*r. darlag i—nml traaolunar flight# oad trm 
0*F. to l£o*F. during aoanoA phoou of tho alMloa. 


b. ConductIre Interch 


vlth tho LBt Tehlclo 


Tho IOC# an, IPSA# PTA oad tholr eold plate* will bo oondnetlualy l oola t od 
frca UH otructuro. Tho conduction roolotoaeo b etw ee n tho Dfl and lto 


■owatlng otructuro ohall bo 1 VF/wntt or grantor. Tho teaparaturo of tho 
D0J Mounting otructuro ohnU bo 0*F. to 130* F. during ununnod tm n a l u n a r 
flight# and 0*F. to l60*F. during aannod phaoee of tho aloolan 


3*3*6.1*7 Bqulmcnt Power Dleelpatlon 


Tho norlav average powor dloolpatloa for tho Oil equipment lo u. 


follow*: 

LQC 


IDO uatto - Oporato Mod* 
10 watto - Standby Modo 


CSC 


68 uatto 
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V 

1Ml 

, 110 satts • BO la Qpsrats Nods 
16 satta - BO la Standby Nods 

TO 

79 mtts 

Display* - 

19 satts 

A0I 

15 satts 

BO 

113 satts - Opsxata Nods 
kk satts - Standby Nods 
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™- The aaxlna liquid leakage l»r eooMctor per dleoooneot 

ahall be 1/2 drop (0.0333 **) of coolant. Far pad opamtton, 

_- .i-ii be provided for collecting and renoviag flron the apaeaeraft 

100 pareaat of coolant leakage fren nek oparatlona. 


3.3.6.2.h QMf Loca? ftrriroPMent# 

a . mq and CPOJB - Surrounding Structure 


Design Tenpemturs: 


ort Structure 


95 F. mb 
60*F. Bin 


Surface ftBlsslrlty: .1 - 0.8 i 


Design taqperature: 


Structure 


Design Tenp e raturs: 


60 # F. ala 


6o # fa Bln 



A. Convection Coefficient 

In-Flight: 0.15 to 0.20 

Pre-Launch 0.75 

3 . 3.7 Corrosive Contanlnanta 

The following condition applies to the CM Interior. Salt ataosphere as 

. by hwan perepiration, tha effect of ahleh la alanlatad hr axpoaora to a 1* 

salt solution by weight for hours. 


















k. rsat raaOTBB<HB8 


fc.i earaui. 

This section establishes the qualification test requirements for all W and 
Block II Ottl equipment. Qualification tests shall consist of exposure of produc¬ 
tion hardware to the specified environmental conditions to assure that it Wall 
neet the design requirements and perform its Intended mission function* taring the 
e n v i ronmental exposures, the equipment shall he operatic or nonoperative, depend¬ 
ing on its condition during actual mission encountered environments. Both natural 
and Induced emrlransents are included in the test programs. The test articles 
subjected to qualification tests shall (l) he manufactured with the same tooling 
processes, quality control procedures, and (2) he representative of the sans 
design as normal production units destined for flight equipment. 

4.1.1 Prior Compliance 

The Apollo GW equipment shall have successfully met all requirements 
of the applicable inspection and acceptance test requirements as delineated in the 
BCD (Specification Control Drawing), PB (Purchase Specification), or IW (Final 
Test Method) prior to being submitted for qualification testing as defined In this 
specification. Data from the inspection and acceptance Wall he recorded and shall 
form a part of the qualification test data. 

4.1.2 Atmospheric Conditions 

Unless otherwise specified, tests shall he performed at room ambient atmos- 
jberie prutur., a twparatur. of 73 1 10*7. , vA a wlattr. k»Ultar of —jlmm. 

4.1.3 Instrumentation and Data 

Instrumentation and data acquisition equipment s h a ll he used to assure a 
sufficient data record of the environmental parameters controlled, and of the test 
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article parameters critical to end item performance vithin the confinement of the test¬ 
ing facility. Additional parameters may he recorded as secondary data to assist in 
failure isolation, evaluation information, etc., at the discretion of the testing 
activity. Special care shall he taken to provide signal isolation and prevent cir¬ 
cuit loading such that the data acquisition system has a minimus effect on equip¬ 
ment performance. 

k.l.k Failures 
4.1.4.1 General 

A failure occurs when the equipment under test is unable to perform its 
intended function within specified tolerances. Any failure shall he completely 
documented and reported utilising the Apollo GAM failure reporting system. Formal 
qualification testing of the failed item shall he discontinued until the failure is 
resolved. Unless otherwise directed, when corrective action has been accomplished the 
test item shall he resutojected to the test phase where the failure occurred and the 
test sequence continued from that point. Changes in the absolute value of critical 
parameters will require individual evaluation prior to re-establishing a new measure¬ 
ment base. If, while the test item is being resubjected to a test phase, a totally 
unrelated failure occurs, it shall he reported, evaluated, and the proper corrective 
action accomplished) hut it shall not he considered a qualification failure, and 
therefore, testing shall he continued from that point. At any point in the test pro¬ 
gram where corrective action results in replacement of a compare nt, this component 
shall he considered qualified by similarity in all previous environmental exposures, 
unless failure analysis proves otherwise. If there is repeated failure, malfunction 
or out-of-tolerance performance in a given environment, this shall he recorded, analysis 
performed, and the equipment repaired and rechecked and them subjected to the next 
scheduled environment pending review and resolution with MIT and NASA representatives. 








k. l.k.2 Tfclliif of yaclllt? 

If th. tert facility fell., t- -ui^at under tert shall be r~h—d end 
t- te.t continued In the -nner in *ich the tert f«iUt y «1U —» In 

• effect upon the qualification of the -uU—t «nd.r tort. 0*®oo«rt_ 

fall ure. induced by tert facility failure .hrtl - recorded, anMyM, the e«poo»t 

repaired, hut .haU not he oon.id.rM relerant to 0« -"U-* ,uelifictian. 

l. 1.5 Reporting 

Sy,tea ui «\i—y.tea guallfl-tl- tert.. Inter- reporto are ™I uir * 4 at 
approxi-tely aonthly inters!., final report. « r^uired for-oh on part and 
equipment tertM. MnM report. -Ml be MbMttM to tOlflL end Wlk/mC Mthla *5 
day. following co-pletlon of the total te.t effort -d at a Mai— —t laotado. 
a. Test plan and procedure or a reference to this document, 
h. Deviations fro* plan if any. 
c. Acceptance data 

4. Photo., dlagi—«, de.eription, etc., of tert -tie-. «d -tup. eh— 
significant or unique 

#. Suaaary of failures and corrective action. 
t . Test results 
g # Test data and analyses 
h. Conclusions 

A.1.6 Examination of B ouipsent 

Th. equip— nt AaU he rl.ually liwpeetM for arth-1-1 diecrepancl— 
-foie and after -lag subjected to eaeh -elro-enUl -po-re. 


k.1.7 Test Conditions 


1 - input excitation and output loading of the MI .yf .-11 - In 


_ m _- 4>K— 


___ -i M . cold Plate. —Ml — utllUed per not—1 
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•qpljMBt Installation and tbs coolant temperature flow rata dull be in accordance 
with tbs applicable test plan. 

h.1.8 Performance 

lbs test articles meet the requlrem cnt a of tbs applicable teat plan 

before, during where specified, and after exposure In each environment. 


k.1.9 Witnessing Personnel 

lbs W^flA rapresentatlTS or his designated alternate s h a ll be notified of 
all tests in advance of their schedule d performance. 


All assemblies, subassemblies or piece parts uhlch have been subjected to 
qualification testing on the Apollo Program and are being returned to productive 
divisions for repair or follovix* the qualification test sequence and prior to final 
disposition of the test articles, all units and all reusable items removed from a 
unit -h- 11 be marked as follows: 


a. Mark 


: and Identification 


All articles be narked with pallor characters lA Inch high. The 

words "QUAL TEST" shall be used to identify this type hardware. 


Where feasible, location of narking shall be adjacent to the part nimber 
and readily visible from the assembled position. Those articles which 
cannot be narked dec to sine limitations shall be identified by tagging 
or ^gfr»"g and marking the tag or bag. 



.h.n to acccBpllshot wtilislsg lak *1«J» «ostems to 
BCD 1006271-00*. 


K.Z TS9I KBQEHBB8RS 

no UM oat Hook H oqoUMBt to to oAJootod to ths owirmoorts oo shorn 
la tho following paragraph* ora t l sployot 1b Hblo *.l*. Xtsas ntulrimg ratpollfl* 
cation to* to tsslga changes ora llotod 1b Ml* *.lh. *h# teUoolng Hook U **■ 
I» ltaao bora hooa or »ill ho qpsUflst os s rastiLt of tho Mock Z ftra Hflo atlaa 
tests olthsr directly or hy slallarlty oat Boot mot h* tostot to ths Block ZZ 
enriro*»ents an specified herein^ - 
Optical Obit Assembly 
Optics Shroud Assembly 
Kyepiece Stories Oonp a rtnant 
Ballovs 


4.2*1 Accalarstion 

Tha a y** of application apply for all stuipnani am 
oapoMBts of ths martial Miiwfiitt thit. Mr oaoh opsral 
oonponants art asposad to tha acaalaratioa Mai In 
lasrtlal oenpooant aaas. All six ana ars fualifiad Aarlae < 
tha BO is ran inartial on n aa ntrlff s* 



In tha fallaoiae 
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e. The IKD on the newigation haee together with a dw«y ASA end d»y AOT 
■ovmted on It. The PSA with a dmgr SCA mounted on It. Airborne cold- 
plate■ will he mounted to the PSA, FIA, and CIO. The A and B hameesea 
will Interconnect the unite Insofar as possible. All units will he tested 
at the sane tljse and the acceleration input will he neasnred to the center 
of gravity of the DOT. 

b. The AOl/CCRD vill be tested as a single unit and the acceleration input 
will be measured to the center of gravity of the combined unit. 

c. All other units may be tested separately with the Input measured to the 
center of gravity of the test sample. 

d. lomlnal coolant temperature/flow rate will be used. 

V.2.1.1.1 T.iai Launch Acceleration 

Acceleration: 6.0 * l.Qg 
Duration: 5 minutes 


Duration: 5 minutes 

Axes: 

Condition: lonoperational 

^.2.1.1.2 T.iai Txmmr Descent and Ascent Equipment Evaluation Acceleration 

Acceleration: 3*0 * 0.5g 


Duration: 


Condition: 


lt.2.1.1.3 LPI Lunar 


5 minutes 

+X, ±T, ±Z LEX 

Operational 

Ung flhoek Acceleration 


Acceleration: 10.0 * l.Og 
Duration: 15 to 30 seconds 


Condition: Operational 








l 
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h.2.1.2 Block IX Acceleration 

The Block H equlpnent ri »» vl Be exposed to the following enrironnents 
as follows: 

a. Bio DKJ will Bo Mounted on tho navigation Baso with a diany OBA. Bio BBT, 
navigation Baso, PSA (wltktey 8CA), Bid, COT, and GHttC Psnol will Bo 
tostod at tho sans tine, interconnected with tho OW harness, with tho 
acceleration input M eas u r e d to the castor of gravity of tho IMP* 

B. All other units nay Be tostod separately with the Input noaswrsd to tho 
center of gravity of tho test sanple. 

A.2.1.2.1 Block U Launch Acceleration 

Acceleration: 6.0 A l.Og 

Duration: 5 ninnies 

Axis: +X CM 

Condition: Operational 



A.2.1.3 IBt and Block II Conbinod Acceleration 

The Loc/CNC and B6XZ nay Be tostod separately with tho acceleration 
Input Measured to tho center of gravity of tho toot sanp l o. Ul co l d plates 


will Bo used. 











■A .'“ST * 



Acceleration: 

Duration: 

Axis: 

Condition: 
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10 * l.Qg 
5 alnutes 
♦X, ±T, -Z LEM 

Operational 


A.2.1.^ inai Hcnihlned Acceleration 

Dm aot/CCRB *111 he tooted M • single ** 8041,111 *• te,t * 4 

« . i.V ran. the acceleration tap* *111. he -.««•* to the center of greet* 

of the test sanpla. 

Acceleration: 10 * 1*0® 

Duration: 5 «inutes 

Axis: + X, *Y, ±Z LEM 

Condition: AOT/CCRD Honoperational 

LEM SGA Operational 


k.2.2 Shock 

Shock tests (hall he performed as follow using Standard WL-OTB^lOj 
Method 516.1 as » guide. tbl— oth«r*i« -P"*** the .hock lar.1 toler^** 
h. 110 percent and tta. duration tolerance *10 percent. I» the errent that the ehock 
t«t U conducted utilising . Tihratio, exciter and the tde«nee U-lf SP"*"- 4 
rtoe. cannot he act, tb.ee lilt. he hroad«»d to account for the excit* «J» 
.ice, howrer, oe^hoot Shall not e»e* 75 percent of the pe* g tain.- Shock 
rfll he pwforaed ta the eaae configuration ae rlhratloa, except «—lee -5T he 
eubetltoted for airborne components for earth lending Shock. 













Conditions 










fc.2.3 Vibration 


Vibration tests be conducted in accordance with the following para¬ 

graphs of Standard MIL-STD-810, Method 51^.1) Procedure 1, Randcm Vibration; Control 
and Analysis of Randon Vibration paragraph 5-3, Vibration Input Control paragraph 
9.4, and Transducer Mounting paragraph 9.k of Section 9 entitled Test Details and 
Techniques. Tolerance Units between 10 and 50 Hi shall be ±3 db. the eTent the 
*1.5 ab fron 50 to 1000 Hi cannot be net with existing facilities, the tolerance nay 
be broadened to ±3 db providing the overall g ms level is held to ±10 percent. If 
a multiple band pass random equalizer is used to develope the input spectra, these 
tolerances apply only to the center frequencies of the filters for rollup or rolloff. 

The randan vibration shall be Gaussian distributed with the exception 
that magnitude limiting shall occur at a 3 to 1 peak-to-rms acceleration ratio. 

The spectra are defined by the straight line connections of the given coordinates 
on log-log graph paper. 

All equipment exposed to the nanoperatianal condition shall have all power, 
coolant, etc., off (except MU heater power). At a minimum, a short on-site per¬ 
formance check «h«n he conducted following each axis of vibration. The operational 
equipment shall be exercised and functionally checked as thoroughly as possible 
during the exposure. Recording instrumentation shall be provided where applicable 
to monitor equipment performance. For assembled configurations, dummies may be 
used for equipment not being qualified during a particular test run. 
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0.02$ g2/Hz at 1200 Hs 
0.025 g 2 /HS at 2000 Hs 

Tine Durations 5 minutes par tads 

Equipment Condition: Honoperatlonal 


PSA/SCA Spectr\a Coordinates: 

12 db rollup fron 10 Hs to 
0.025 gS/Hs at 23 HS 
0.025 g2/Hs at 80 HS 
0.060 g2/Hs at 100 HS 
0.060 g2/Hs at 1000 HS 
0.025 g2/Hi at 1200 HS 
0.025 g^/HS at 2000 HS 


4.2.3.1.2 I» Lunar Phase Vibration 

LSI Equipment, excluding ECDU, IOC and DSKT Spa etna Coordinatass 
12 db rollup from 10 Hs to 
0.034 g 2 /HS at 20 HS 
0.034 g 2 /Hs at 100 Hs 
0.017 g 2 /®* at 120 HS 
0.017 g^/Hs at 2000 HS 
Tine IXiration: 21 ninutas 

Equipment Condition: Operational 


1 

-* 


ik 


4.2.3.2 Block II Launch Vibration 

The Block II CM equipment, excluding the ECDU, shall be subjected to the 


Block II Launch Vibration along three orthogonal axes. The equipment is defined as 
follows: 


Harlgatlon Base with DdJ, 
Hose Assembly, and dummy 
Bellows and dumny OUA. 


Assembled with Input to 

Harlgatlon Base Mounting 
Points 













PSA/SCA, PEA, CflilC Panel, and 
Harness Mounted on Cold 
Plates where applicable 
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Input to Equipment oir Cold 
PUte Mounting Points 


Spectrum Coordinates: 

3 db rollup fro* 10 Ha to 

0.06 g 2 /H» at 70 HI 

0.06 g 2 /m at 420 HI 

3 db rolloff fraa 420 HI to 2000 HI 

»m— Duration: 6 minutes par axis 

Equipment Condition: Operational, except OUA 

4.2.3.3 ECHO. LGC/CMC, D6KT. and Launch and Lunar Ria ae Composite Vibration 

The ECDU, LQC/CMC and DflKY shall be subjected to the following random Tibra- 
tion spectrua along three orthogonal axes. LQt cold rails shall be used. 

Spectrum Coordinates: 

3 db rollup to 
0.06 g2/Hi at 70 Ha 
0.06 gS/Hs at 1000 HI 
0.025 g e /Hi at 1200 HI 
0.025 g 2 /Hs at 2000 HI 

Time Duration: 12 minutes per axis 

Equipment Condition: Operational 

4.2.4 Ground T-mpe r ature 

Ine ground temperature conditions are described herein. The test sequence nay 
interrupted between lettered steps to facilitate scheduling problems, etc.j however, 
it is desired to complete the total cycle once it has been initiated. Unless other vise 
specified, the temperature and pressure tolerances are ±5*F ±0 *5 rate of 














tonporntura chug* atoll not exceed 30*F. per ninut*. Tho tenperatur* dull to ehartttr 
air anbient temperature. 

tho (Mil equijwent aholl to oAJeetod to tto ground t«pomtur. condition oo 
Indlooted to Figure 6 and detailed toloo. During tto capoouro tto o*uipnent *all to 
operational during tho apocifiod tinea during Ohich it atoll to exerelaod no oonplotoly 
aa poaaltlo and checked xithin tba Halt* lnpoeed by Charter eonflnanant. At oil other 
tinea *11 coolant, poaor, etc.. Including gyro auapanalon dnU to off (DO taotor poaor 
■v.n ^ oo to —<«■*-<« plotfom tenperature). If tto toot aatuanee la Interrupted, tto 
oqulfnaut atoll to funetionolly checked prior to reinitiating the teat aa«uanee. the 
egulpnent oholl be nountad on alrtorne coldplatea rtare nonolly proridad, rtich ahoU to 
attached to o nomtlng fixture oonductlroly laolotod fren tto coldplate except at tto 
point*, non coldplate nountod OM ogpliaont ahall hare o flxturo oqulinaiit 
Interface teaperaturo of 0*F. alnlma to 150*F. mmximm. 

a. 2k hours a l nlw at -20*F. 

b. Raise temperature to +20*P. in one houro 

e. Stabilise at ♦20*F. for k hours. 

d. +20*F. for duration of functional check (k hour alnimai). 

e. Raise the teaqperature fren +20*P. to ♦lko'p +0, -5*F» la 2 hours. 

f. Maintain +lkO*F *K), -5*P- tar 2k hours. 

g. Reduce the temperature to 107*F. in one hour and stabilise at 107 # F for k hours# 

h. ifclT Vb^" 107*P. for duration of functional check (k hours ninlmai). 









1AL CYCLE 
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4.2.5 Hinildlty Tqnperature 

The hwddlty environment shall be fire 24 hour hunldlty cycles In accordance 
with Method 507*1 of Standard M3L-9TD-810 except the naxlnua temperature shall be 120*P. 
The temperature shall be raised from 70*F to 120*F In 2 hours, 120*F be Maintained 

for 6 hours minimal and then the temperature shall be gradually reduced to 70*F oust 
the next 1 6 hours. 

The GUV equipment shall be subjected to the hmddity test as Indicated. 

During the test, the equlpnent shall be lntercapected with the airborne harness 
Insofar as possible, and operated In all equlpnent nodes and exercised as thoroughly as 
possible except during the portion of each cycle where the temperature Is above 105*F. 
During the portion of each cycle when the asiblent tenperature Is above 105*F., the 
equipment shall be off, except for coolant flow and power required far noxnal heat, 
suspension, etc. 


4.2.5.1 Equlpnent Configuration 

a. LSI - The 2MU, Navigation Base, PSA, PEA, CDU on a LBV coldplate, and 
Harness will be exposed at the same tine. 

b. Block H - The PSA, Navigation Base, PEA, COTC, Boses, and as nuch of the 
harness as possible will be exposed at the sane tine. The support OVD and CDU 
will not be exposed. 

e. The AQT/CCRD will be exposed as a single unit. 

d. The LQC/CMC and DBKX will be expoeed at the 

e. All other units nay be exposed separately. 


tine using LEM coldplates. 
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4.2.6 Thermal Vac mat 

The thermal vacuum condition* are described herein, ttoless otherwise 
indicated the time of exposure to an environment does not include the time required 
to attain that environment. The test sequence may be interrupted between lettered 
steps to facilitate scheduling problems, etchowever, it is desired to complete 
the total cycle once it has been initiated, ttoless otherwise specified, the 
temperature and pressure tolerances are ±5*F and ±0.5 pel. The rate of air tempera- 
ture change shall not exceed 30 *F per minute and the rate of pressure change shall 
not exceed 5 psla per minute. 


The 0 and H equipment shall be subjected to the thermal vacuum condition as indicated 
and as detailed herein. Hiring the exposure the equipment shall be operational 
(except where specified) during which It shall be exercised as completely as possible 
and checked within the limits imposed by chamber confinement. At all other times 
all coolant, power, etc., including gyro suspension shall be off (DO heater power 
shall be on to maintain platform temperature). If the test sequence is interrupted, 
the equipment shall be functionally checked prior to reinitiating the test sequence. 
The equipment shall be mounted on airborne coldplates where normally provided, which 
shall be attached to a mounting fixture conductively Isolated from the coldplate 
except at the mounting points. Hon coldplate mounted 0 and H equipment ^ 

a fixture equipment interface temperature of 0*F minimum to 150 *F maxima. The equip¬ 
ment configuration shall be as specified in k.2.k.l. 


Definition of coldplate and heat exchanger conditions are as follows t 
Homlnal flow rate and input temperature• 


Highest inlet temperature and lowest flow rate with the 
exception that the coldplate interface temperature be 
monitored and temperature and/or flow rate shall be varied 

to prevent the interface temperature from exceeding that speci¬ 
fied in the applicable IGD. 




Minims 


lowest inlet temperature and highest flow rate. 

Offs Mo coolant floe. 

h.2.6.1 LBt Thermal Vacum 

The £EM GMI equ±i«ant be injected to the co n d it ions detailed herein. 

She epaee exposed portions at the UK external to the astee* AleU shell he teeted to 
condition (o)si*Jltaneously hblle the internal ■steer shield sad oehin vertiOM an 
exposed to the UM conditions (a) through (»), axoapt the interne! nsteor *leld 
portions he exposed to the spec# preeeun eonditioos. the M* *all ho *oohed 

interaittontly daring long duration operational exposures. ®a *t«ine* *all ha 

75*? 

$.00 * 0.2$ pate 
Kalnal 
2d houn 

75*? 

1 x ID- 1 * ■ H iBlaa 
nominal 
12 hours 

Raleo fra 75*? to ISO*?. 

Redoes fren lx Iff* n Hg to 1 x 1 Cr7 m Hg aaxlau 
Rosdnal 
k hours 


operating unless othsnrlse stated# 

(a) Air Temperature: 
Pressures 

COld Plato Conditions 
Duration: 

(b) Wall temperatures 
Pressures 

Cold PUte Conditions 
Durations 

(e) Mall temperatures 
Pressure: 

Cold Plate Conditions 


Durations 





t; 


I 


I 




(d) Vail Temperature: 
Pressure: 

Cold Plate Condition: 
Duration: 

(e) Vail Temperature: 
Pressure: 

Cold Plate Condition: 
Duration: 

(f) Vail Temperature: 
Pressure: 

Cold Plate Condition: 
Duration: 

(g) Vail Temperature: 
Pressure: 

Cold Plate Condition: 
Duration: 

(h) Vail Temperature: 
Pressure: 

Cold Plate Condition: 
Duration: 

(i) Vail Temperature: 
Pressure: 

Cold Plate Condition: 
Duration: 
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150*P. 

1 z 10*7 mm Hg maximum 

Vonlnal 

kQ hours 

Reduce from 150*F to 0*F, 
1 x 10*7 mm Hg maximum 
Nominal 
k hours 

0*F. 

1 x 10*7 mm Hg maximum 

Nominal 

k& hours 

Baise tram 0*F to 130*F. 
1 x 10*7 mi Hg maximum 
From lorn Inal to Off 
k hours 

130*F. 

1 x 10*7 am Hg 
OFF 

12 hours 
1 j60*F 

1 x 10*7 mm Hg maximum 
Maximum 


n f 

IS} 

\n 

irj 


12 hours 


















. rh» tsr«^‘ ' ~s^’?,r'- rer*«s 
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Wall Temperature: 

Reduce from l60*F to 0 F 

Frassura: 

1 x 10*7 Hg marinas 

CoU Plata Condition: 

liras Marinas to Off 

Duration: 

k hours 

Wail Temperature: 

0*F 

Pressure: 

1 x 10*7 an Hg marinas 

CoU Plata Condition: 

Off 

Duration: 

12 hours 

Equlpsent Condition: 

lonoperatlonal 

Wail Temperature: 

0*1 

Pressure: 

X z XO-T — Ik maOwm 

CoU Plata Condition: 

Minimal 

Duration: 

12 hours 

Equipment Condition: 

Operational 


(*) Wall and Air Temperature: Balsa f*ae 0*F to 75*F 1 2°*** 

Pre^gure: Balsa from 1 x 10-7 mi Hg to 5*00 * 0.25 psi* 

CoU Plata Condition: Hoi Minim to Mcminal 

Duration: 2 hours 


(n) Wall sad Air Temperature: 75*F * 20*1 
Frassura: 


5.00 1 0.25 with tha axeaption of two pressure 
blowdown cycles. Each blowdown cycle shall 
consist of a redaction in pressure to below 0.1 
psla in 2.0 1 1.0 minutes, m e rim facility 
pwping for 20 minutes, and repressurisation to 
5.00 * 0.25 psla in 1.0 * 0.5 ninufces 


CoU Plata Condition: 
Duration: 


Vcninal 
10 hours 


Jih\ 





apse* condition asternal to 
(o) Cold fell Venerator.: 
Prsssurs: 

Solar Radiations 


- 300 *F * »*F. 

I x 10*7 as ft vfe 

Too exposures to sfear radiation st on* solar 
constant for 8 hoars safe occurring ones safe 
during Steps (l) so* (l). Standard 
HL-sa-au>, Method 517.1 fesH he osad as a 


gold*. 


.6.2 yinek TT 

She (Ml equipment pMullar to the CM, Including fee MIC, I», FS 1 and 
ferness feaU he sfejeetsd to the Mock H Jhsfeal fees* *est esadltlooo at 
mm tint. 


(a) Air Venpsratura: 
Freitnrtt 

Gold Plata Conditions 
Duration: 


75 F. 

$.00 * 0.25 P«ia 

pfeHfefel 

2k hours 


(b) Wall TM^peraturas 
Prassura: 

Cold PUta Condition: 


75 F. 

1 x 10** to 1 x 10*5 wm Hg 

12 hours 


Durations 
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(e) Wall Dmperature: 
fressure: 

Gold Plata Condition: 
Duration: 

(d) Wall Twperature: 
Pressure: 

Cold Plate Condition 
Duration: 

(e) Wall Temperature: 
Pressure: 

Cold Plate Condition: 
Duration: 

(f) Wall Temperature: 
Pressure: 

Gold Plate Condition: 
Duration: 


Raise from 75** to 150** 

1 X 10 U to X * w 5 m. as 
to Maximal 

4 hours 

150** 

lx» 4 tol*10' 5 *4 

tkxlna 
48 hours 

IMuea frca 150*? to Of 
1 X 10 4 to U 10 ‘ 5 » H« 
Htirlm^ to M i nim al 
1 to 3 hours 

Of 

1 X lfl J ' to 1 x 10‘ 5 ■ 4 
48 hours 


(g) snd Air Temperature: 

pressure: 

Cold Plate Condition: 


Duration: 


Raise from Of to 75* * 20f 
Raise from (f) to Room Ambient 
Hi r<— to nominal 
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k.2.J Cabin Atmosphere 

The cabin atmosphere conditions are described herein. Unless otherwise indicated 
the time of exposure to an environment does not Include the tine required to attain 
that environment. The test sequence nay be Interrupted between lettered steps to facili¬ 
tate scheduling problems, etc.; however, it Is desired to complete the total cycle once 
it has been Initiated. Unless otherwise specified, the temperature and pressure toler¬ 
ances are ±5*F. and ±0.5 pel. The rate of temperature change shall not exceed 30*F per 
minute the rate of pressure change shall not exceed 5 pei» P® r minute. The tempera¬ 
ture shall be chamber air ambient temperature. 

The 0«l equipment shall be subjected to the cabin atmosphere condition as indi¬ 
cated and detailed herein. Durlx* the exposure the equipment s h a ll ba operational and 
rtmii he exercised as completely as posslbla and cheeked within the limits imposed by 
chamber confinement. If the test sequence is interrupted, the equipment s h a ll be 
functionally checked prior to reinitiating the test sequence. The equipment shall ba 
mounted on airborne coldplates where normally provided, which shall be attached to a 
mounting fixture conductively Isolated from the coldplate except at the mounting points. 
Hon coldplate mounted G&N equipment shall have a fixture equipment interface temperature 
of 0*F to 150*F maxlsua. The LEM AOT/CCRD and LEM 8CA s h a ll be subjected to 

steps a, b and c only. Equipment configuration shall be as specified In ^.2.4.1. 


Air Temperature: 

75*F. 

Pressure: 

21 pels 

Oxygen: 

95 * 5 * 

Duration: 

2 hours 

Air Temperature: 

75 # F. 

Pressure: 

lif.7 pels 

Oxygen: 

95 * 5* 

Duration: 

12 hour*. 
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Air Temperature: 

105**. 

Pressure: 

lfc.7 

Oxygen: 

95 * 9* 

Duration: 

12 hours. 

Air Temperature: 

75**. 

Pressure: 

5 I»i» 

Oxygen: 

95 * 5* 

Duration: 

2k hour. 


Durlng this 2b hour exposure, • ljl by w*Uht salt spray solution foe 
intermittently imposed on the equipment 6 hours on and 6 hours off, for ft total salt 
•prftj exposure of 12 hours. Standard IUL-8TD-810 Method 509-1 hs used ss ft guide. 


b.2.6 Electromagn etic Inter ference (BCTl 

The MX Xeeel end susceptibility of the OIM equipment Shall be datermlaed trm 
MIL-I- 26600 /kBC-ASPO-Ba- 10 A. Durix* this test, the equlpnftrt Mali be ofsrfttlonftl ift 
ftU equipment »odes and exercised as completely as possible. Out-of-toleranoe oondi- 
tions Shell be recorded sad considered by HASA/kSC and MEP/lL. Modifiofttion *ftll be 
only after an incompatibility vith other systems or eqplpmsnt is found. BqplpsoBt 
to be tested will be interconnected as a Block U OW System and consist of the followings 

IHU/HB (Block XX) 

PSA/8CA (Block XL) 

PSA. 

LOG (IM) 

DBKX (1) 

CDU (LEM) 

OHIO Panel 


OAH Harness 
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ND 1002341 Rev. F 
APOLLO GAN Specification 


1. SCOPE 

1.1 PURPOSE, Thla specification establishes the minimum requirements for the acceptance 
of relays for use In deliverable end Items. The procedures described herein shall be performed 
by the GW Industrial Contractor as part of the Incoming Inspection, screen and burn-in. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. Tbs following documents of the Issue In effect on the date of this 
document form a part of this specification to the extent specified herein. 

SPECIFICATIONS 


MILITARY 


MHrR-5757 Relays, Electrical (Excluding Thermal) for Electronic and 

Communication-Type Equipment, General Specification:, for 


MIL-STD-202 

APOLLO GAN 
ND1015404 T 


DRAWINGS 


Test Methods for Electronic and Electrical 
Component Parts 

Configuration Process and Quality Control Requirements for 
Suppliers of High Reliability Articles for Use In the Apollo 
GW Systems 


APOLLO GW 


1005001 


Relay, Armature, Magnetic Latching 


1005003 


Relay, Armature, General Purpose ^ 


2004688 

v* 

Relay, Armature Magnetic Latching 
(Flight Qualified) 


2004689 

4 

Relay, Armature Magnetic Non-latching 
(Flight Qualified) 



2.2 CONFLICTING REQUIREMENTS. In the event of conflict between the requirements, the 
following order of precedence shall apply. The Contractor shall notlty MIT/IL APOLLO 
Management of the conflict. 


a. The contract 

b. This specification 

o. Documents listed In this section 
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3. REQUIREMENTS 

3.1 GENERAL. The provisions of this specification shall be applicable to all phases 
of acceptance of relays to the extent specified herein. Specific requirements or 
provisions not covered by this specification shall be as specified on the applicable 
drawings. In case of conflict of requirements between applicable drawings, this 
specification and other documents cited herein, the requirements of this specification 
shall govern. 

3.2 IDENTIFICATION 

Lot Control. Each lot, as supplied by the vendor in compliance with the 
applicable drawing, shall be Identified and maintained by the contractor throughout 
the test sequence. A lot is defined as all relays of the same part nwber received 
on a given date. A lot shall consist of 90 to 110 pieces. 

3.2.2 Serialisation. All units of a lot shall be serialised with individual 
identity maintained throughout the test sequence. All rejects shall be Hated by 
serial maber and actual magnitude of failure recorded. 

3.3 TEST PROCEDURE. The test sequence shall be in accordance with the attached 
flow diagram (Figure 1). 

3.3.1 Test Sequence. Teat sequence shall be as follows: 


b. 

c. 

d. 

e. 

f. 
8 - 
h. 
1 . 

j. 

k. 

l . 


External Visual Inspection (Teat 1) 
Random Vibration (Teat 2) 

Gross Leak (Test 3) 

Electrical Test (Teat 4) 

Helium Leak (Test 5) 


Dielectrical Withstanding Voltage (Test 7) (Sample - see para 

Dimensional Inspection (Test 8) 3 samples 

Lead Pull Test (Test 9) See paragraph 3.3.4.8 

Electrical Test (Test 4) Test 9 samples 

Lead Material Analysis (Test 10) 1 sample 

Internal Inspection (Test 11) Sample - See paragraph 3.3.4.10 


see paragraph 3.3.4.6) 
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FLOW DIAGRAM 


FIGURE 1 





















m 1002341 l»v. 4’ 
▲FOLIO G6H SFECI FI CATION 


Unit, passing random vibration shsll bs eubjected to Tost 3. All follod units fro* 
vibration tsst sequence 2 thru 6 shsll bs fsllur# analysed. ▲ i»lss of fivs failod 
units frosi vlbrstlon tast saquatics 1, 7-9 inclusivs shall ba failura analysod. 

3.3.4.3 Gross Look Tast (Tast 3). Units shsll ba subjactad to s gross laak tast ss 
dascrlbad in MIL-R-5757, SactIon 4.7.2.1. Units passing this tsst shall ba subjactad 

to last 4 and thosa falling shall ba ved frem tha lot. and nay bo subjected to Test 10. 

3.3.4.4 Electrical Test (Test 4). 

3.3.4.4.1 SCD 1005001 

3.3.4.4.1.1 Ike following test shall ba par formed at 25° +3°C, with tha limits as 
specified In the applicable drawings. Units passing this tast shall ba subjected 
to the Special Salectlon Test (3.3.4.4.1.2) and those falling shsll ba removed from 
the Ink .and nay be subjected to Test 10. 

a. Must-operate voltage 

b. Contact resistance 

c. Coll resistance 

d. Insulation reelstance. 

3.3.4.4.1.2 Special Selection Tost. ▲ pulse-operation tast shsll ba performed. Tha 
pulse trains as specified in Figure 2 shall be applied to the colls ss indicated. Units 
passing this test shall ba subjected to Tast 5. Units that fall this test but meet all 
other requiraawnts of the SCD and the FFS shsll ba Identified as "Special Selection" 
high voltage units and segregated from the units passing tha tast. prior to being sub- 

to> toil }. 9 m %mU 1 hlMtUi hi* mrtto*. alto mj b. mbjMtrt to tart. T, 
>, a* U. 

3.3.4.*.2 (CD 1003003 

3.3.4.4.2.1 Dm f.llomin, UlU toi.ll to frf.iMil «t 23° +3°C, vlth th. limit. .. 
specified an the applicable drawing. Units passing this tast shall ba subjactad to 
Tast 5 sad those falling shall be removed from tha lot .and nay be subjected to Test 10. 

a. Full-in voltags 

b. Drop-out voltags 

c. Contact resistance 

d. Coll resistance 

a* Insulation resistance. 

3.3.4.5 Halim Leak Tast (Tast 5). Units shsll ba subjactad to a leak test as 
described In MIL-STD-202C, Method 1124.Condition C. Procedure IV.or Procedure^Hlb. 
AU ow hfeJb e ilsok rmte l oball be not 'more then 1 m 10~°nM /spa .one almospbere pressure 
diflfltrembloi. Volt# peaslngqtbigiteat shall <bp, subdeebedotOt Sest $ add those flaillag <may 
ba sub jested to 3aatll0c«nd:iUrk (isosos gugntltles of felled units shell be removed 
from the lot.) 

3.5.4.6 Dielectric Withstanding Voltage Test (Test 7). One unit fron each lot shall 
be subjected to the dielectric withstanding voltage test par ths applicable SCD. If 
.this unit passes ths tast, It shsll bs utilised in Test 8. If this sanpla falls, all 
units passing Tsst 6 shsll bs subjactad to 80 per-cent of tho voltage specified on 
the SCD. Units passing ths 80 per-cent test shsll bo forwardod to Mstorlsl Hold. 

Units failing ths 80 per-cent teat shsll bs rsmovod from the lot. 
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3.3.4.7 Dimensional Inspection (Test 8). A sample of three pieces shall be subjected 
to dimensional check per the applicable SCD. Units passing this test shall be sub¬ 
jected to Tests 9, 10 and 11 (one each). If any unit falls, each unit passing Test 
6 shall be Inspected and those passing shall be moved to Material Hold and those 
falling shall ba removed from the lot. 

3*3.fc*£ Dead Pull Test (Teat 9). A sample from Tost 8 shall be subjected to the lead 
pull requirement of the applicable SCD and then subjected to Tost 4. If the unit 
p a ss es, it shall bo utilised in Test 11. 

3.3.4.9 Lead Material Analysis (Test 10). A sejedt ingle from Test.3,4,5 or a sample 
froa Host ^ifofcall be subjected *o lead <Aste*lal analysis Land vejd eeA« rerification. If 
salt p a sn a a ^ it sahall be raj ea t a d -.ead tileaon tinued from further use. 

3.3.4.10 Intemel Visual Inspection (Test 11). 

3.3.4.10.1 Six sanples shall ba subjected to Internal Visual Inspection. 

Semple selection shall ba from previously conducted tests in ths following order of 
preference: 

e. Test S 

b. Test 9 

c. Tsst 5 

d. Test 6 (Special Select lea, Itl0i voltage) 

e» Toot 6 

The samples shall ba opened and Inspected for oerkmeneblp end quality defect# end 
violation of Pare. 4.2.1. The sample# shell be inspected under a 10X magnification 
for loose particles greater thanoaa mil max. dimension (those net fused or bonded) 
both conductive end nen-cenductlve, end any affined forelpi material. 


4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. In order to assure proper control of the acceptance process covered 
by this specification, the contractsr shall mast all the requirements spec if led 
herein end shall provide continuous audit af the acceptance process to aaaura 
compliance with the requlrnants of this specification. 

4.1.1 Inspection. The contractor, threu^i hla quality assurance or control 
agency, shall ba responsible for the performance of all inspection requirements 
and test specified herein. 
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4.1.2 Process Procedure/Quality Assurance Cross Reference I n d ex . 
Taat Ho. Tltla Dsscription 


Extsmal Visual Ins poet ion 

Random Vibration 

Gross Laak Taat 

Elactrical Tsst 

Halt* ar ft&dlfLo Leak Test 

External Visual Inspection 

Dielectric Withstanding Voltage Teat 

Dimensional Inspection 

Lead Pull Teat 

Lead Material Analysis 

Internal Visual Inspection 


3.3.4.1 

3.3.4.2 

3.3.4.3 

3.3.4.4 

3.3.4.5 
3.3.4.1 

3.3.4.6 

3.3.4.7 

3.3.4.8 

3.3.4.9 

3.3.4.10 


4.2 LOT REJECTION CRITERIA 


Quality Assurance 
Section 4_ 


4.2.1 Conformance to ND1015404. Disclosure of any violation of previously agreed 
to contractor-supplier ND1015404 Critical Process list without prior notification 
automatically fails the entire lot. 

4.2.2 The lot shall be rejected if the amber of rejects sac so ds the criteria of 
Table I. 


Random Vibration (Teat 2) The lot shall be rejected if both the total 

failures of Vibration Teat Sequence 2 thru 6 
exceeds 5Z of the lot and the number of vibra¬ 
tion failures in Vibration Test Sequence 6 
exceeds the amber of failures in Vibration 
Test Sequence 2 thru Sb. 

Lead Pull (Teat 9) If one unit falls, too additional units which 

have passed Test 6 shall be subjected to this 
test. If either fails, the lot shall be 
rejected. 

Load Material Analysis (Test 10) If the unit fails, too additional units which 

have passed teat 6 shall be subjected to this 
taat. If either unit fails, the entire lot 
shall be rejected. 

Internal Visual Inspections (Test 11) If five or more of the six semplee exhibit 

loose particles greater than 20 mils maximum 
dimension, the entire lot shall be rejected. 

4.3 TEST PROCESS CONTROL. All units shall be subjected to the provisions of 

Section 3 and processed in the sequence Indicated in the flow diagram. Figure 1. 


Pull (Teat 9) 


I Material Analysis (Test 10) 


Material in process shall be identified and lot integrity maintained. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the test requirements for repaired GFP Signal 
Conditioner Assemblies C/M Operational, hereafter called the SC A, which have been 
returned for repair or replacement of nonconforming subassemblies. 

1.2 DEVIATIONS. - Deviations from the requirements of this specification are permitted 
without waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorised 
by NASA/RASPO. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to 
the extent specified herein. 

SPECIFICATIONS 

APOLLO G&N 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

PS2007234 Procurement Specification, Product Configuration 

and Acceptance Test Requirements, Signal Condi¬ 
tioner Assembly C/M Operational 

DRAWINGS 

APOLLO G&N 


2007270 


Header Assembly Signal Conditioner C/M Operational 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the test requirements for repaired GFP Signal 
Conditioner Assemblies C/M Operational, hereafter called the SC A, which have been 
returned for repair or replacement of nonconforming subassemblies. 

1.2 DEVIATIONS. - Deviations from the requirements of this specification are permitted 
without waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorized 
by NASA/RASPO. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to 
the extent specified herein. 

SPECIFICATIONS 

APOLLO G&N 

ND1002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 

PS2007234 Procurement Specification, Product Configuration 

and Acceptance Test Requirements, Signal Condi¬ 
tioner Assembly C/M Operational 

DRAWINGS 

APOLLO G&N 


Header Assembly Signal Conditioner C/M Operational 


, / />/J- 


2007270 
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3. REQUIREMENTS 

3.1 TEST CONDITIONS. Test Conditions for the SC A shall be as specified in PS2007234. 

3.2 REPLACEMENT SUBASSEMBLIES. Only subassemblies that have met the require - 

merits of their applicable procurement specifications shall be used as replacement subassemblies. 

3.3 PRECAUTIONS. The situations which led to the repair or replacement of a nonconforming 
subassembly may also have induced a malfunction in other subassemblies. Before proceeding 
with retest of the SC A, detailed investigation is required regarding the proper operation of all 
subassemblies which interact with the nonconforming unit. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the SC A shall consist of Recertification Testing or Minimum 
Retests but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the SC A shall 
be subjected to testing as follows: 

a. When the Header Assembly (Drawing 2007270) is replaced, all tests specified in 
Specification PS2007234 shall be performed. 

, b. When the Header Assembly is not replaced, all tests specified in Specification 
PS2007234, except the Workmanship-Vibration test, shall be performed. 

4.3 MINIMUM RETEST. The SC A shall be subjected to the applicable test(s) listed in 
Table I only when Minimum Retest is specified by the ARRO. Figure 1 may be used as a 
reference to locate the specified modules. 


TABLE I 


TEST SELECTION 


REPLACED 

COMPONENT 

APPLICABLE TEST PARAGRAPH IN 
SPECIFICATION PS2007234 

2007230 

GIMBAL RESOLVER 

.... . , 4.3.4, 4*3..5* 4,3, JL1 (Assembly sections A1 
through A6 only) 

2007231 

PIPA AND IRIG 

. . , 4.3.4, 4.3.5, 4.3.11 (Assembly sections 

Bl, B2, B3, B5, B6 and B7 only) 

2007233 

DAC, PIPA TEMP 
AND 2.5V BIAS 

4.3.4, 4.3.5, 4.3.11 (AH assembly sections) 

2007244 

120 VOLT PIPA 
SUPPLY 

. , 4.3.4, 4.3.5, 4.3.11 (Assembly section D1 
only) 

2007270 

HEADER 

- Complete PS2007234 


5. PREPARATION FOR DELIVERY. 

5.1 GENERAL. Prepa r ation for delivery shall be in accordance with paragraph 4.3.1 of 
PS2007234 and Specification ND1002214. 

6. NOTES. None. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the SC A shall consist of Recertification Testing or Minimum 
Retests but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the SC A shall 
be subjected to testing as follows: 

a. When the Header Assembly (Drawing 2007270) is replaced, all tests specified in 
Specification PS2007234 shall be performed. 

# b. When the Header Assembly is not replaced, all tests specified in Specification 
PS2007234, except the Workmanship-Vibration test, shall be performed. 

4.3 MINIMUM RETEST. The SC A shall be subjected to the applicable test(s) listed in 
Table I only when Minimum Retest Is specified by the ARRO. Figure 1 may be used as a 
reference to locate the specified modules. 


TABLE I 


TEST SELECTION 


REPLACED 

COMPONENT 

APPLICABLE TEST PARAGRAPH IN 
SPECIFICATION PS2007234 

2007230 

GIMBAL RESOLVER 

. , 4.3.4, 4*3*5,. 4,3,JL1 (Assembly sections A1 
through A6 only) 

2007231 

PIPA AND HUG 

• • • , 4.3.4, 4.3.5, 4.3.11 (Assembly sections 

Bl, B2, B3, B5, B6 and B7 only) 

2007233 

DAC, PIPA TEMP 
AND 2.5V BIAS 

4.3.4, 4.3.5, 4.3.11 (All assembly sect loos) 

2007244 

120 VOLT PIPA 
SUPPLY 

• • , 4.3.4, 4.3.5, 4.3.11 (Assembly sectioo D1 
only) 

2007270 

HEADER | 

_ Complete PS2007234 


5. PREPARATION FOR DEUVERY. 

5.1 GENERAL. Prepa r atio n for delivery shall be in accordance with paragraph 4.3.1 of 
PS2007234 and Specification ND1002214. 

6. NOTES. None. 


I 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the test requirements for repaired LEM 
Operational Signal Conditioner Assemblies, hereafter called the SC A, which have been returned 
for repair or replacement of nonconforming subassemblies. 

1.2 DEVIATIONS. Deviations from the requirements of this specification are permitted without 
waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorized by NASA/ 
RASPO. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. 

SPECIFICATIONS 

APOLLO G&N 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking of APOLLO Guidance and Navigation 
, Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

PS6007013 * Procurement Specification, Product Configuration and 

Acceptance Test Requirements, Signal Conditioner Assembly, 

LEM Operational, Drawing No. 6007013 

DRAWINGS 

APOLLO G&N 


6007014 


Header Assembly, Signal Conditioner, LEM Operational 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the test requirements for repaired LEM 
Operational Signal Conditioner Assemblies, hereafter called the SQA, which have been returned 
for repair or replacement of nonconforming subassemblies. 

1.2 DEVIATIONS. Deviations from the requirements of this specification are permitted without 
waivers only as specified in the Apollo Repair Retest Order (ARRO) and as authorized by NASA/ 
RASPO. 


2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. 

SPECIFICATIONS 


APOLLO G&N 
ND1002214 


PS6007013 


DRAWINGS 

APOLLO G&N 
6007014 


General Specification for Preservation, Packaging, Packing 
and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

Procurement Specification, Product Configuration and 
Acceptance Test Requirements, Signal Conditioner Assembly, 
LEM Operational, Drawing No. 6007013 


Header Assembly, Signal Conditioner, LEM Operational 
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3. REQUIREMENTS 

3.1 TEST CONDITIONS. Test conditions for the SC A shall be as specified in Specification 
PS60070I3. 

3.2 REPLACEMENT SUBASSEMBLIES. Only subassemblies that have met the requirements 
of their applicable procurement specifications shall be used as replacement subassemblies. 

2.3 PRECAUTIONS. The situations which led to the repair or replacement of a nonconforming 
subassembly may also have induced a malfunction in other subassemblies. Before proceeding 
with retest of the SC A, detailed investigation is required regarding the proper operation of all 
subassemblies which interact with the nonconforming unit. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the SCA shall consist of Recertification Testing or Minimum 
Retests but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the SCA shall 
be subjected to testing as follows: 

a. When the Header Assembly (Drawing 6007014) is replaced, all tests specified 
in Specification PS6007013 shall be performed. 

b. When the Header Assembly is not replaced, all tests specified in Specification 
PS6007013, except the Workmanship-Vibration test, shall be performed. 

4.3 MINIMUM RETEST. The SCA shall be subjected to the applicable test(s) listed in 
Table I only when Minimum Retest is specified by the ARRO. Figure 1 may be used as a 
reference to locate the specified modules. 


TABLE I 

TEST SELECTION 


RE PLACE D/R E PAIRED 
COMPONENT 

APPLICABLE TEST PARAGRAPH 

IN SPECIFICATION PS6007013 

Gimbal Resolver 
(Dwg No. 2007230) 

4,3.4, ,4..3.5, £. 3.11/Assembly 
sections A1 through A6 only) 

PIPA and IRIG 
fDwe No. 2007231) 

4*3.4, ,4.3.5, ,4.3.11 /Assembly 
sections Bl, B2, B3, B5, B6 andB7 pnl]) 

DAC, PIPA Temp and 
2.5V Bias (Dwg No. 
2007233) 

4.3.4, 4.3.5, 4.3.11,; . , ... ' 

.(All assembly section.) ) 

Radar Resolvers and 
120V PIPA Supply 
fDwe No. 6007012) 

4. 3.4, ,4.3.5, ,4.3.11 /Assembly 
sections D1 through D5 only) 

Header Assembly 
(Dwk No. 6007014) 

Complete PS6007013 


5. PREPARATION FOR DELIVERY 


$•* 4 pN £ HAL. Preparstion for delivery shall be in accordance with paragraph 4.3.1 of 
Specification PS6007013 and Specification ND1002214. K P m 


6. NOTES. None. 


JD:jls 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the SCA shall consist of Recertification Testing or Minimum 
Retests but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the S IA shall 
be subjected to testing as follows: 

a. When the Header Assembly (Drawing 6007014) is replaced, all tests specified 
in Specification PS6007013 shall be performed. 

b. When the Header Assembly is not replaced, all tests specified in Specification 
PS6007013, except the Workmanship-Vibration test, shall be performed. 

4.3 MINIMUM RETEST. The SCA shall be subjected to the applicable test(s) listed in 
Table I only when Minimum Retest is specified by the ARRO. Figure 1 may be used as a 
reference to locate the specified modules. 


TABLE I 


TEST SELECTION 


REPLACED/REPAIRED 

COMPONENT 

APPLICABLE TEST PARAGRAPH 

IN SPECIFICATION PS6007013 

Gimbal Resolver 
(Dwg No. 2007230) 

4.3.4, ,4.3.5, 4.3.11 (Assembly 
sections A1 through A6 only) 

PI PA and IRIG 
fDwe No. 20072311 

4*3.4, 4.3.5, ,4.3.11 (Assembly 
sections Bl, B2, B3, B5, B6 andB7 pnlj) 

DAC, PIPA Temp and 
2.5V Bias (Dwg No. 
2007233) 

4.3.4, 4.3.5, 4.3.11/ . , 

(All assembly sections) 

Radar Resolvers and 
120V PIPA Supply 
fDwe No. 6007012) 

4.3.4, ,4* 3.5, ,4.3.11 (Assembly 
sections D1 through D5 only) 

Header Assembly 
- <Pwg No. 6007014) 

Complete PS6007013 


5. PREPARATION FOR DELIVERY 


5.1 GENERAL. Preparation for delivery shall be in accordance with paragraph 4.3.1 of 
Specification PS6007013 and Specification ND1002214. 


6. NOTES. None. 


JD:jls 
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P/N 6007012 » ' 


P/N 2007230 

P/N 2007233 

P/N 2007231 



6007013 


MODULE LOCATION, LEM OPERATIONAL SCA 
FIGURE 1 
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l. Purpose 

A. This specification defines the use of and provides instructions for completing 
Apollo configuration control (ACC) Form No. 1 (Revised). 

n. Application 

A. ACC Form No. 1 (Revised) shall be completed at the time cf replacement efr * ? '*- 
repatr of all ApoHo Airborne GFP components and the modification of ail 
Airborne and GSE Apollo GFP components. 

B. All RIB* s shall contain as the last page a partially completed ACC Form No. 1 
(Revised) as defined herein. 

m. Procedure for Completing ACC Form No. 1 (Revised) During Repair/Modification of 
Apollo GFP 

A. Reporting requirements for ACC Form No. 1 (Revised) consists of tee parts: 

1. Part I will be completed whenever Apollo Airborne or GSE GFP equipment is 
repaired or modified. 

2. Part II will be completed whenever Apollo Airborne GFP equipment is re¬ 
placed, repaired er modified. 

B. Detailed Instructions 

NOTE: The partially filled-in ACC Form 1 (revised) included in each RIB shall be 
completed for each retrofit accomplished on Apollo GFP equipment. Blank 
forms shall be used to report repair of Apollo Airborne GFP equipment. 

1. Insert document control number (reporting facility identifier plus sequential 
number; e.g., GAEC-1, GAEC-2, etc.), name of reporting facility, date 
retrofit or repair is initiated, and the G&N number which is being retrofitted 
or repaired. If the assembly is a spare, enter the word "SPARE" instead of 
a G&N number. 

2. Complete Part 1 as follows: 

a. Indent - Insert a numeric designator (1, 2, 3) for each entry. 

b« Equipment Name - Insert name of each serialized assembly involved in 
the retrofit or repair, starting with the highest assembly down to the 
lowest affected subassembly. 

c. Equipment P/N Prior to Repair/Retro. - Insert/complete the part number 
for each different assembly listed in the Equipment Name column prior to 
its repair or retrofit. 

d. Equipment S/N - Insert serial number for each assembly listed. 

e. Retrofit Installed - Insert the retrofit ECP Number and kit part and serial 
numbers. Insert N/A for repairs. 
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f. Equipment P/N or MD Sym. After Retro, - Insert/complete the new part 
number, or modification symbol assigned to the retrofitted assembly. 

_ Insert N/A for repairs and if there is no part number change or modifica¬ 
tion symbol assignment after retrofit. x 

g. Additional Information - Add any additional pertinent information including 
changes in equipment serial numbers after modification, i.e., "B/ N " 

3. MODS Installed (Bottom of Form) - The individual responsible for the retrofit 
or repair shall enter the date the change was completed and sign the form. 

4. Q. A. Verification (Bottom of Form) - Quality A Sentence tnd i vtrihal re s po ns ible 
tor Inspecting the replacement; retrofit or vepatrshaft enter the date 
verification and sign the form. 

5. Complete Part II as follows: 

a. Indent - Insert the Part I "Indent" number of the assembly affected. 

b. Parts A/R - Insert "A" or "R" indicating that the part is added/removed. 

c. Qty. - Insert the quantity of the added/removed part. ■ 

d. Part Name - Insert name of the added/removed part. 

e. P/N - Insert/complete part number of the added/removed part. 

f. S/N - Insert serial number of the added/removed part. If it has no serial 
number, leave blank. 

g. Lot No. - Insert lot number of the added/removed part. If it has no lot 
number, leave blank. 

h. REF/Circuit Designator - Insert the reference or circuit designator where 
applicable. 

i. Additional Information - Add any additional pertinent information. 

6. Copies of ACC Form No. 1 (Revised) should be made and retained by the 
reporting facility. The original shall be forwarded to the following address 
as soon as possible after its completion. 

AC Electronics Division 
General Motors Corporation 
Milwaukee, Wisconsin 53201 

Attention: Apollo Logistics Support 
Dept. 38-05, Bldg. 2B 

IV. Procedure for Preparing RIB copy of ACC Form No. 1 (Revised) 

A. General. All RIB's shall contain a partially completed ACC Form No. 1 (Revised). 
The form will be completed to the maximum extent possible at the time the RIB is 
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Purpose 

A. This specification defines the use of and provides instructions for completing 
Apollo configuration control (ACC) Form No. 1 (Revised). 

Application . 

A. ACC Form No. 1 (Revised) shall be completed during the repair of all Apollo Air¬ 
borne GFP components and the modification of all Airborne and GSE Apollo GFP 
components. 

B. All RIB's shall contain as the last page a partially completed ACC Form No. 1 
(Revised) as defined herein. 

Procedure for Completing ACC Form No. 1 (Revised) During Repair/Modification of 
Apollo GFP 

A. Reporting requirements for ACC Form No. 1 (Revised) consists of two parts: 

1. Part I will be completed whenever Apollo Airborne or GSE GFP equipment is 
repaired or modified. 

2. Part II will be completed whenever Apollo Airborne GFP equipment is re¬ 
paired or modified. 

B. Detailed Instructions 

NOTE: The partially filled-in ACC Form 1 (revised) included in each RIB shall be 
completed for each retrofit accomplished on Apollo GFP equipment. Blank 
forms shall be used to report repair of Apollo Airborne GFP equipment. 

1. Insert document control number (reporting facility identifier plus sequential 
number; e.g., GAEC-1, GAEC-2, etc.), name of reporting facility, date 
retrofit or repair is initiated, and the G&N number which is being retrofitted 
or repaired. If the assembly is a spare, enter the word "SPARE" instead of 
a G&N number. 

2. Complete Part 1 as follows: 

a. Indent - Insert a numeric designator (1, 2, 3) for each entry. 

b. Equipment Name - Insert name of each serialized assembly involved in 
the retrofit or repair, starting with the highest assembly down to the 
lowest affected subassembly. 

c. Equipment P/N Prior to Repair/Retro. - Insert/complete the part number 
for each different assembly listed in the Equipment Name column prior to 
its repair or retrofit. 

d. Equipment S/N - Insert serial number for each assembly listed. 

e. Retrofit Installed - Insert the retrofit ECP Number and kit part and serial 
numbers. Insert N/A for repairs. 
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f. Equipment P/N or MD Sym. After Retro. - Insert/complete the new part 
number, or modification symbol assigned to the retrofitted assembly. 
Insert N/A for repairs and if there is no part number change or modifica¬ 
tion symbol assignment after retrofit. 

g. Additional Information - Add any additional pertinent information including 

changes in equipment serial numbers after modification, i.e., "S/N_. *• 

3. MODS Installed (Bottom of Form) - The individual responsible for the retrofit 
or repair shall enter the date the change was completed and sign the form. 

4 . Q. A. Verification (Bottom of Form) - The Quality Assurance individual re¬ 
sponsible for inspecting the retrofit or repair shall enter the date of verifica¬ 
tion and sign the form. 

5. Complete Part n as follows: 

a. Indent - Insert the Part I "Indent" number of the assembly affected. 

b. Parts A/R - Insert "A" or "R" indicating that the part is added/removed. 

4* Qty. • Insert the quantity of the added/removed part.. 

d. Part Name - Insert name of the added/removed part. 

e. P/N - Insert/complete part number of the added/removed part. 

f. S/N - Insert serial number of the added/removed part. If it has no serial 
number, leave blank. 

g. Lot No. - Insert lot number of the added/removed part. If it has no lot 
number, leave blank. 

h. REF/Circuit Designator - Insert the reference or circuit designator where 
applicable. 

I. Additional Information - Add any additional pertinent information. 

6. Copies of ACC Form No. 1 (Revised) should be made and retained by the 
reporting facility. The original shall be forwarded to the following address 
as soon as possible after its completion. 

AC Electronics Division 
General Motors Corporation 
Milwaukee, Wisconsin 53201 

Attention: Apollo Logistics Support 
Dept. 38-05, Bldg. 2B 

Procedure for Preparing RIB copy of ACC Form No. 1 (Revised) 

A. General. All RIB’s shall contain a partially completed ACC Form No. 1 (Revised). 
The form will be completed to the maximum extent possible at the time the RIB is 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the ISS shall consist of Recertification Testing or Minimum Retests 
but not both. Additional testing may be specified by the ARRO. - 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the replaced 
assemblies shall be subjected to testing as follows: 

4.2.1 Power and Servo Assembly Tests. After replacement of the PSA (Drawings 6007009 or 
6007200) recertification of the ISS shall be as follows: 

a. Installation JDC’s as required (see 4.3.1), 

b. Previbration JDC’s 16032, 16033, 16039, 16067, 16075, 16079, 16106 and 16160 
(See 6.3). 


4.2.2 Inertial Measurement Unit and Pulse Torque Assembly Tests (IMU or IMU/PTA Repair). 
Recertification of the IMU/PTA (Drawing No. 6007001) shall be as follows when only the IMU 
has been repaired or when both the IMU and PTA have been repaired. 

a. Previbration JDC’s in the Test Flowgram (LEM) of ATP6015497 and vibration 

In accordance with Specification ND1002275 with the following exceptions: 

(1) Vibration need be performed only along the axis specified in Table n for 
the part replaced. If no axis is specified, then no vibration or Previbra¬ 
tion testing is required. 

(2) Vibration and Pro vibration testing Is required for PIPA and IRIG replacement 
only If the replacement PIPA or IRIG has not previously been subjected to an 
equivalent vibration. 

( 3 ) JDC’s 16159, 16155, 16156, and 16157 (as applicable) shall be performed only 
for PIPA or PIPA Electronics replacements. 

b. Postvibration JDC’s In the test Flowgram (LEM) of ATP6015497 with the following 

exceptions: 

(1) Exclude JDC's 16079, 16080, 16097, 16098, 16110, and 16246. 

(2) Exclude JDC 16245 when the IMU has not been vibrated. If IMU was vibrated, 
perform only the temperature control portions. 

(3) Exclude JDC 16017 when the IG, MG, and OG 16X and IX resolvers (Drawing 
Number 2018631) and the gyro error resolver (Drawing Number 2018632) have 
not been replaced. 

(4) Exclude JDC's 16082, 16083, and 16084 when the IG, MG, OG 16X and IX 
resolvers (Drawing Number 2018631) have not been replaced. When replace- . 
ments are made, perform only the JDC applicable to the resolver replaced. 
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TABLE D (Continued) 


ASSEMBLY 
DWG. NO. 

PART NAME OF 

REPAIRED OR REPLACED ITEM 

AXIS OF 
VIBRATION 

PERFORM TESTS 
SPECIFIED IN 

JDC'S 

2021500 

IRIG Prealigned Assembly (X) 

X*4 

16236,16237, 
16238,16179** 

2021500 

HUG Prealigned Assembly (Y) 

Y*4 

16230,16240, 

16241,16179** 

2021500 

IRIG Prealigned Assembly (Z) 

Z*4 

16242,16243, 

16244,16179** 

Wires 

Soldered wire joints (10 or less) 


*3 


*1 Perforin only that portion applicable to the unit replaced. 

*2 Replace appropriate calibration module. 

*3 No JDC's required. Visual Inspection necessary for each wire joint. Where 11 or more 
*: adhered wim^ointar ere-sepaimdtftyib rate as specified fay ARBQ* ^ t "L .»<. i -tf ^ 
*4 if that PIP *w MG wee'replacedafter vtibrdion and if the replacement PIP or 1RIG was 

* TlteldeilcJNiWW ppediNrti^ dbrydpd again* jdc i:«03o. » 

♦6 Exclude all JpC's specified in 4.3.0.2 except JDC 18030. 
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TABLEn 

INERTIAL MEASUREMENT UNIT (DRAWING NO. 2018601) TEST METHOD 


ASSEMBLY 
DWG NO. 

PART NAME OF 

__REPAIRED OR REPLACED ITEM 

rx3 

yiBR^TIQN 

PERFORM TESTS 
SPECIFIED IN JDC’S 

1001485 

2007019 

Thermostat 

Duoosyn Transformer 

Yes 


2007060 

PIP Pre-Amp Assembly (X) 


16200,16201 

2007060 

PIP Pre-Amp Assembly (Y) 


16202,16203 

2007060 

2007064 

PIP Pre-Amp Assembly (X) 
Temperature Control Module 


16204,16205 

2007170 

Temperature Alarm Module 



2007171 

Blower Control Module 



2007172 

Blower Control Module 



2007204 

Precision Resolver Alignment Assy 


16194 

2018623 

Frameless DC Tbrque Motor (IG) 

Yes 

2018623 

Frameless DC Torque Motor (MG) 

Yes 


2018624 

40 Contact Slip Ring Assembly (MGA) 

Yes 

16106 : 

2018625 

Slip Ring Assembly (OGA) 

Yes 

16196 : *:* 

2018629 

Frameless DC Torque Motor (OG) 

Ydi 

2018631 

16X and IX Resolvers (IG) 

Yes 

16194,16082 

2018631 

16X and IX Resolvers (MG) 

Yes 

16194,16083 

2018631 

16X and IX Resolvers (OG) 

Yes 

16194,16084 

2018632 

Gyro Error Resolver 

Yes 

16108 

2018634 

40 Contact Slip Ring Assembly (IGA) 

Yes 

16106 ’ 

2018635 

Thermostat & Heater 

Yes 


2018636 

Thermostat Temp Alarm 

Yes 


2018637 

Thermostat ft Heater Temp Control 

Yes 


2018639 

PIP and Capacitor Module (X)** 

Yes*4 

16159,16155, 
16200,16201 

2018639 

PIP and Capacitor Module (Y)** 

Yes** 

16159,16156, 




I 16202,16203 

2018639 

PIP and Capacitor Module (Z)* 2 

1 Yes*fc 

16159,16157, 

2018641 

Stable Member Heater 


16204,16205 

2018644 

2018741 

Variable Speed Blower 

Heater ft Tapered Mount 

Yes 

(See below)* 5 

2018823 

Thermostat ft Heater Temp Alarm HI 

Yes 


2016824 

Thermostat Temp Alarm Lo 

Yes 


2018825 

Thermostat ft Heater 

Yes 


2018826 

Thermostat ft Heater Temp Control 

Yes 
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TABLE n (Continued) 


ASSEMBLY 
DWG. NO. 

PART NAME OF 

REPAIRED OR REPLACED ITEM 

a ;IX3> 
VIBRATION 

PERFORM TEST8 
SPECIFIED IN 

JDC»S 

2021500 

2021500 

2021500 

Wires 

IRIG Prealigned Assembly (X) 

HUG Prealigned Assembly (Y) 

IRIG Prealigned Assembly (Z) 

Soldered wire Joints (10 or less) 

Yes *4 

Yes* 

Yes* 

16236,16237, 

16238,16179* 1 
16238,16240, 
16241,16179*1 
16242,16243, 

16244,16179* 1 
*8 

l 


Perform only that portion applicable to the unit replaced. 

*S Replace appropriate calibration module. 

*3 No JDC's required. Visual inspection necessary for eaoh wire joint. Where 11 or more 
*- Soldered wird3ointnser % s e |mUed» a4bratees specified by ARRQ. , *.rj ; .. r v 
•4 if tho PIPtsr MO mm rsplnsed sfier tihiniton and if the replaoemeat PIP or IRIG wee 

*6 Exc l ude aU JDC'e specified in 4.3. 0.2 except JDC 18030. 
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TABLE n 


INERTIAL MEASUREMENT UNIT (DRAWING NO. 2018601) TEST METHOD 


ASSEMBLY 
DWG NO. 

PART NAME OF 

REPAIRED OR REPLACED ITEM 

A. 1X3:' F 
VIBRATION 

PERFORM TESTS 
SPECIFIEDINJDC'S 

1001485 

2007019 

Thermostat 

EXicosyn Transformer 

Yes 

♦ 

2007060 

PIP Pre-Amp Assembly (X) 


16200,16201 

2007060 

PIP Pre-Amp Assembly (Y) 


. 16202,16203 

2007060 

PIP Pre-Amp Assembly (Z) 


16204,16205 

2007064 

Temperature Control Module 



2007170 

2007171 

Temperature Alarm Module 

Blower Control Module 



2007172 

Blower Control Module 



2007204 

Precision Resolver Alignment Assy 


16194 

2018623 

Frameless DC Torque Motor (IG) 

Yes 


* 2018623 

Frameless DC Torque Motor (MG) 

Yes 

- 

2018624 

40 Contact Slip Ring Assembly (MGA) 

Yes 

16106 

2018625 . 

Slip Ring Assembly (OGA) . 

Yes . 

1610*1 

2018629 ' 

Frameless DC Torque Motor (OG) 

Yes 


2018631 

16X and IX Resolvers (IG) 

Yes 

16194,16082 

2018631 

16X and IX Resolvers (MG) 

Y* 

16194,16083 

2018631 

16X and IX Resolvers (OG) ' 

Yds 

16194,16084 

2018632 

Gyro Error Resolver 

Yes 

16108 

2018634 

40 Contact Slip Ring Assembly (IGA) 

YeS 

16106 •’ r■.•)<* 

2018635 

Thermostat ft Heater. 

Yes 


2018636 

Thermostat Temp Alarm 

Yes 


2018637 

Thermostat ft Heater Temp Control 

Yes 


2018639 

PIP and Capacitor Module (X)* 2 

Yes*fc 

16159,16155, 
16200,16201 

2018639 

PIP and Capacitor Module (Y)* 2 

y*H* 

16159,16156, 
16202,16203 

2018639 

2018641 

PIP and Capacitor Module (Z)* 2 

Stable Member Heater 

1 Ye**4 

16159,16157, 
16204,16205 

2018644 

2018741 

Variable Speed Blower 

Heater ft Tapered Mount 


(See below)*® 

2018823 

Thermostat ft Heater Temp Alarm Hi 

Yes 


2018824 

Thermostat Temp Alarm Lo 

Yes 


2018825 

Thermostat 6 Heater 

Yes 


2018826 

Thermostat ft Heater Temp Control 

Yes 



§ 


i 
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3. REQUIREMENTS 

3.1 TEST CONDITIONS. Teat conditions for the ISS shall be as specified in ATP6015497. 

3.1.1 TEST EQUIPMENT. In addition to GSE test equipment^supplementary test equipment 
shall consist of Coupling Display Unit (CDU), Inertial Measurement Unit/Pulse Torque Assembly 
(IMU/PTA) and Power and Servo Assembly (PSA) assemblies, as required, that have met the 
functional requirements of their procurement or repair documents. 

3.2 REPLACEMENT ASSEMBLIES. Only those CDU, IMU/PTA, or PSA assemblies which 

have met the requirements of their applicable procurement or repair documents shall be used as re¬ 
placement assemblies. 

3.3 REPLACEMENT SUBASSEMBLIES. Only subassemblies that have met the requirements 
of their applicable procurement documents shall be used as replacement subassemblies* 

3.4 JDC TEST SEQUENCE. The sequence of performing JDC's shall Be as indicated in the 
Test Flowgram (LEM) of ATP6015497. 

3.8 PRECAUTIONS. The situations which led to the repair or replacement of a nonoonforming 
subassembly may also have induced a malfunction in other subassemblies. Before proceeding 
with retest of the ISS, detailed investigation is required regarding the proper operation of all 
subasseblles which interact with the nonconforming unit. 


4 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the IBS shall consist of Recertification Testing or Minimum Retests 
hut not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the replaced 
assemblies shall be subjected to testing as follows: 

4.2.1 Power and Servo Assembly Tests. After replacement of the PSA (Drawings 6007009 or' 
6007200) recertification of the ISS shall be as follows: 

a. Installation JDC's as required (see 4.3.1), 

b. Previbration JDC's 16032, 16033, 16039, 16067, 16075, 16079, 16106 and 16160 
.. (See 6.3). 

4.2.2 Inertial Measurement Unit and*Pulse Torque Assembly Tests (IMU or IMU/PTA Repair). 
Recertification of the IMU/PTA (Drawing No. 6007001) shall be as follows when only the IMU 
has been repaired or when both the IMU and PTA have been repaired. 

a. Previbration JDC's in the Test Flowgram (LEM) of ATP6015497, 

b. Vibration in accordance with Specification ND1002275, except when either PIPA's 
or IRIG's that have been vibrated are installed or when parts listed in Table n that 
do not have an axis of vibration specified are replaced. 

c. All post-vibration JDC's in the Test Flowgram (LEM) of ATP6015497 (excluding JDC's 
16017, 16060, 16082, 16083, 16084, 16097, 16098, 16108, and 16246 and all of JDC 
16245 except the temperature control portion) with the following exceptions: When the 
IG, MG or OG 16X and IX resolvers (Drawing Number 2018631) are replaced, include 
JDC 16017, 16082, 16083 or 16084 as applicable; when the gyro error resolver (Draw¬ 
ing Number 2018632) is replaced, include JDC 16017 and JDC16108. 

4.2.3 Inertial Measurement Unit and Pulse Torque Assembly Tests (PTA Repair). Recerti¬ 
fication of the IMU/PTA (Drawing 6007001) shall be as follows when only the PTA has been 
repaired. 

a. When the PTA header assembly and modules are replaced, the PTA shall be subject 
to the following tests. 

(1) Installation JDC's as required (see 4.3.1), 

(2) Previbration JDC's 16032, 16033, 16039, 16067 and 16106 and adjustment 
JDC's 16155, 16156 and 16157 as required. 
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(3) Vibration in accordance with Specification ND1002275, except that the 
IMU may be mounted adjacent to the vibration test fixture, 

(4) Poet-vibration JDC's: JDC 16245 (temperature control portion only) plus 
installation JDC'e as required and then JDC'e 16032, 16033, 16039, 

16067, 16200, 16201, 16202, 16203, 16204, 16205, 16238, 16241, and 
16244. 

b. When the PTA header assembly Is not replaced, the PTA shall be subjected to 
the following tests. 

(1) Installation JDC's as required (see 4.3.1), 

(2) JDC's 16032, 16033, 16039, 16067, 16106, 16200, 16201, 16202, 16203, 

16204, 16205, 16238, 16241 and 16244, and adjustment JDC's 16155, 16156 
and 16157 as required. . 

4.2.4 Inertial Measurement Assembly and Pulse Torque Assembly Tests (IMU/PTA Replacement). 
Recertification of the ISS after replacement of the IMU/PTA shall be as follows: 

a. Installation JDC's as required (see 4.3.1), 

b. Post-vibration JDC's 16039, 16075, 16108, 16067, 16110, 16200, 16201, 16202, 

16203, 16204, 16205, 16238, 16241, 16244, 16194, 16236, 16237, 16239, 16240, 

16242 and 16243. 

4.2.5 Coupling Data Unit Tests. Recertification of the ISS after replacement of the CDU 
(Drawing 2007222) shall be accomplished as follows: 

a. Installation JDC's as required (see 4.3.1), 

b. Postvibration JDC's 16032, 16033, 16039, 16080, 16082, 16083, 16084, 16097, 

-16098 and 16108 (Vibration shall not be required). 

4.3.MINIMUM RETE8T. The ISS shall be subjected to the applicable test in this paragraph 
only when Minimum Retest is specified by NASA/RASPO. 

4.3.1 Installation JDC's. The following JDC's shall be performed as required. 

a. JDC 16009, IMU and PTA/PEA Mounting Fixture Installation on Rotary Table 

b. JDC 16013, IMU Installation on IMU Mounting Fixture 

c. JDC 16014, PTA Installation on PTA Holding Fixture 

d. JDC 16017, CDU Installation 

e. JDC 16018, PSA Installation 

f. JDC 16019, Cable and Coolant Hose Connections. 


4.3.2 Initial Operating JDC's. The following JDC's shall be performed after all ISS components 
have been installed on the test pad, prior to the JDC's specified for replaced components as listed 
In Tables I, n, m and IV. They shall also be performed if no JDC's are specified. 
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a. JDC 16032, Turn On of OIA Power 

b. JDC 16033, First Time Turn On of ISS Power 

o. JDC 16039, Power Supply Testa. 

4.3.3 Auxiliary Operating JDC's, The following JDC'a shall be perf ormed aa required. 

a. JDC 16030, Inertial Subsystem Turn Off 

b. JDC 16034, Normal 1S8 and OIA Power Turn On. 

4.3.4 Degaussing JDC's. The following JDC's shall be per fo rme d when specified fagr KAAA/RA8PO. 

a. JDC 16153, DUG Degaussing 

b. JDC 16159, PIPA Degaussing. 

4.3.5 ISS Assembly Tests. In addition to performing the applicable JDC's specified la 4.3.1, 
4.3.2, 4.3.3 and 4.3.4, selected testing for the LEM ISS assemblies shall be pe rfo rmed as follows: 

4.3.5.1 Power and Servo Assembly IPSA). Selected testing for the PSA shall be as specified 
In Table L 

4.3.6.2 Inertial Measurement Unit (IMU). Selected testing for the IMU shall be as specified In 
Table II. In addition to the JDC's specified In Table n, the following JDC's shall be performed 
after replacing any of the components listed In Table IL If the IMU la vibrated, tbs temperature 
oontrel portion of JDC 16246 shall be performed following vibration. 


a. JDC 16010 

b. JDC 16011 

o. JDC 16012 

d. JDC 16067 

e. JDC 16075 

f. JDC 16161 

g. JDC 16162 

h. JDC 16163 
L . JDC 16164 

j. JDC 16165 

k. JDC 16166 

m. JDC 16167 

n. JDC 16168 

p. JDC 16169 

q. JDC 16170 

r. JDC 16178 
S. JDC 18030 


4.3.5.3 Pulse Torque Assembly (PTA). Selected testing for the PTA shall be as specified In 
Table m. 


4.S.5.4 Coupling Display Unit (CDU). Selected testing for the CDU shall be as specified In 
Table IV. 
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TABLE 0 

INERTIAL MEASUREMENT UNIT (DRAWING NO. 2018601) TEST METHOD 


ASSEMBLY 
DWG NO. 

PART NAME OF 

REPAIRED OR REPLACED ITEM 

AXIS OF 
yiBRATIQN 

PERFORM TESTS 
SPEC IFIED IN J DC'S 

1001485 

Thermostat 

Z 


2007019 

2007060 

Duoosyn Transformer 

PIP Pre-Amp Assembly (X) 


16200,16201 

2007060 

PIP Pre-Amp Assembly (Y) 


16202,16203 

2007060 

PIP Pre-Amp Assembly (Z) 


16204,16205 

2007064 

2007170 

2007171 

2007172 

2007204 

Temperature Control Module 
Temperature Alarm Module 

Blower Control Module 

Blower Control Module 

Precision Resolver-Alignment Assy 


16194 

2018623 

Frameless DC Torque Motor (IG) 

Y 


2018623 

Frameless DC Torque Motor (MG) 

Z 


2018624 

40 Contact Slip Ring Assembly (MGA) 

Z 

laiot i 

2018625 

Slip Ring Assembly (OGA) 

X 

16106 . 1 -)*^ 

2018629 

Frameless DC Torque Motor (OG) 

X 


2018631 

16X and IX Resolvers (IQ 

Y 

16194,16082 

2018631 

16X and IX Resolvers (MG) 

Z 

16194,16083 

2018631 

16X and IX Resolvers (OG) 

X 

16194,16084 

2018632 

Gyro Error Resolver 

Y 

16106 

2018634 

40 Contact Slip Ring Assembly (IGA) 

Y 

18106 ’ 

2018635 

Thermostat A Heater 

Z 


2018636 

Thermostat Temp Alarm 

Z 


2018637 

Thermostat A Heater Temp Control 

z 


2018639 

PIP and Capacitor Module (X)*2 

X* 

16159,16155, 

2018639 

PIP and Capacitor Module (Y)* 2 

Y* 

16200,16201 

16159,16156, 

2018639 

PIP and Capacitor Module (Z)* 2 

Z* 

16202,16203 

16159,16157, 

2018641 

Stable Member Heater 


16204,16205 

2018644 

Variable Speed Blower 


(See below)** 

2018741 

2018823 

Heater A Tapered Mount 

Thermostat A Heater Temp Alarm Hi 

Z 


2038824 

Thermostat Temp Alarm Lo 

Z 


2018825 

Thermostat A Heater 

Z 


2018826 

Thermostat A Heater Temp Control 

Z 
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TABLE n (Continued) 


PERFORM TEox 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the ISS shall consist of Recertification Testing or Minimum Retesta, 
but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the replaced 
assemblies shall be subjected to testing as follows: 

4.2.1 Power and Servo Assembly Tests. After replacement of the PSA (Drawing 2007200) 
recertification of the ISS shall be as follows: 

a. Installation JDC's as required (see 4.3.1), 

b. Previbration JDC’s 16032, 14033, 14039, 16067, 16075, 16079. 16106, and 16160 (see 6.3). 

4.2.2 Inertial Measurement Unit and PIPA Electronics Assembly Tests (IMU or IMU/PEA Repair). 
Recertification of the IMU/PEA (Drawing No. 2007203) shall be as follows when only the IMU has 
been repaired or when both the IMU and PEA have been repaired. 

a. Previbration JDC's in the Test Flowgram (Figure l)'of ATP 2015497 and vibration in 

accordance with Specification ND1002274 with the following exception.?: 

( 1 ) Vibration need be performed only along the axis specified in Table n for the 

part replaced. If no axis is specified, then no vibration or Previbration test¬ 
ing is required. 

(2) Vibration and Previbration testing is required for PIPA and IRIG replacements 
only if the replacement PIPA or IRIG has not previously beeusubjected to an 
equivalent vibration. 

(3) JDC's 16159, 14155, 14156, and 14157 (as applicable) shall be performed only 
for PIPA or PIPA Electronics replacements. 

b. Post vibration JDC's in the test Flowgram (Figure 1) of ATP 2015497 with the following 

exceptions: 

(1) Exclude JDC's 16079, 16080, 14097, 16098, 16110, and 16246. 

(2) Exclude JDC 16245 when the IMU has not been vibrated. If IMU was vibrated, 
perform only the temperature control portions. 

(3) Exclude JDC 16017 when the IG. MG. and OG 16X and IX resolvers (Drawing 
Number 2018631) and the gyro error resolver (Drawing Number 2018632) have not 
been replaced. 

(4) Exclude JDC's 16082, 16083, and 16084 when the IG, MG, and OG 16X and IX 
resolvers (Drawing Number 2018631) have not been replaced. When replacements 
are made, perform only dm JDC applicable to the resolver replaced. 

(5) Exclude JDC 16108 when the gyro error resolver (Drawing Number 2018632) h> " 
not been replaced. 

4.2.3 Inertial Measurement Unit and PIPA Electronics Assembly Tests (PEA Repair), Recer¬ 
tification of the IMU/PEA (Drawing 2007203) shall be as follows when only the PEA has been 
repaired. 

a. When the PEA header assembly and modules are replaced, the PEA shall be subject 

to the following tests. 

(1) Installation JDC's as required (see 4.3.1), 
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TABLE n (Continued) 


ASSEMBLY 
DWG. NO. 

PART NAME OF 

REPAIRED OR REPLACED ITEM 

AXIS OF 
VIBRATION 

PERFORM TESTS 
SPECIFIED IN 
JDC’S 

2021500 

IRIG Prealigned Assembly (X) 

X* 

16236, 16237 

16238, 16179*1 

2021500 _ 

_ IRIG Prealigned Assembly (Y) 

Y*4 

16239, 16240, 

16241, 16179*1 




2021500 

IRIG Prealigned Assembly (Z) 

Z*4 

16242, 16243, 




16244, 16179*1 

Wires 

Soldered wire joints (10 or less) . 


*3 


*1 Perform only that portion applicable to the unit replaced. 

*2 Replace appropriate calibration module. , . 

*3 No JDC's required.. Visual inspection necessary for each wire joint. Where 11 or more 
soldered wire joints are repaired, vibrate as specified by ARRO. 

*4 If the PIP or IRIG were replaced after vibration and if the replacement PIP or DUG were 
vibrated, the IMU need not be vibrated again. 

*5 Exclude all J DC ’a specified in 4.3. 5.2 except JDC 18030. «* • , , 


4.3.5.3 PIPA Electronics Assembly (PEA). Selected testing for the PEA shall be as specified 
in Tabic m. 

4.3.5.4 Coupling Display Unit (CDU). Selected testing for the CDU shall be as specified in 
Table IV. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES 

6.1 CSM ISS FLOWGRAM. A test flowgram for the CSM Inertial Subsystem Is contained in 
Figure 1 of Specification ATP2015497. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Testing of the ISS shall consist of Recertification Testing or Minimum Retests, 
but not both. Additional testing may be specified by the ARRO. 

4.2 RECERTIFICATION TESTING. Unless otherwise specified by the ARRO, the replaced 
assemblies shall be subjected to testing as follows: 

4.2.1 Power and Servo Assembly Tests. After replacement of the PSA (Drawing 2007200) 
recertification of the ISS shall be as follows: 

a. Installation JDC's as required (see 4.3.1), 

b. Previbration JDC's 16032, 14033, 14039, 16067, 16075, 16079, 16106, and 16160 (see 6.3).. 

4.2.2 Inertial Measurement Unit and PIPA Electronics Assembly Tests (IMU or IMU/PEA Repair). 
Recertification of the IMU/PEA (Drawing No. 2007203) shall be as follows when only the IMU has 
been repaired or when both the IMU and PEA have been repaired. 

a. Pisvibration JDC's in the Test Flowgram (Figure 1) of ATP 2015497 and vibration in 

accordance with Specification NDl002274 with the following exceptions: 

(1) Perform 1X3 IMU vibration as specified in Specification ND1002274, Paragraph 

4.3.3 for each repaired or replaced IMU part specified in Table U. 

(2) Vibration and Previbration testing is required for PIPA and IRIG replacements 
only if the replacement PIPA or IRIG has not previously been ^subjected to an 
equivalent vibration. 

(3) JDC's 16159, 14155, 14156, and 14157 (as applicable) shall be performed only 
for PIPA or PIPA Electronics replacements. 

b. Post vibration JDC's in the test Flowgram (Figure 1) of ATP 2015497 with the following 

exceptions: 

(1) Exclude JDC's 16079, 16080, 14097, 16093, 16110, and 16246. 

(2) Exclude JDC 16245 when the IMU has not been vibrated. If IMU was vibrated, 
perform only the temperature control portions. 

(3) Exclude JDC 16017 when the IG, MG, and OG 16X and IX resolvers (Drawing 
Number 2018631) and the gyro error resolver (Drawing Number 2018632) have not 
been replaced. 

(4) Exclude JDC's 16082, 16083, and 16084 when the IG, MG, and OG 16X and IX 
resolvers (Drawing Number 2018631) have not been replaced. When replacements 
are made, perform only the JDC applicable to the resolver replaced. 

(5) Exclude JDC 16108 when the gyro error resolver (Drawing Number 2018632) has 
not been replaced. 

4.2.3 Inertial Measurement Unit and PIPA Electronics Assembly Tests (PEA Repair). Recer¬ 
tification of the IMU/PEA (Drawing 2007203) shall be as follows when only the PEA has been 
repaired. 

a. When the PEA header assembly and modules are replaced, the PEA shall be subject 

to the following tests. 

(1) Installation JDC's as required (see 4.3.1), 


5 
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. TABLE B 

INERTIAL MEASUREMENT UNIT (DRAWING NO. 2018601) TEST METHOD 


ASSEMBLY PART NAME OF \ 1X3 

DWG. NO. REPAIRED OR REPLACED ITEM .VIBRATION 


1001483 

2007019 

2007060 

2007060 

2007060 

2007064 

2007170 

2007171 

2007172 

2007204 

2018623 

2018623 

2018624 


Thermostat 
Ducosyn Transformer 
PIP Pre-Amp Assembly (X) 

PIP Pre-Amp Assembly (Y) 

PIP Pre-Amp Assembly (Z) 
Temperature Control Moduli 
Temperature Alarm Module 
Blower Control Module 
Blower Control Module 
Precision Resolver Alignment Assembly 
Frameless DC Torque Motor (1G) 
Frameless DC Torque Motor (MG) 

40 Contact Slip Ring Assembly (MGA) 


Yes 


Yes 

Yes 

Yes 


I PERFORM TESTS 
. SPECIFIED IN 

J rnoiz 


16200, 14201 
16202, 14203 
16204, 1420S 


16194 


16106 , ; • , 


2018625 


Slip Ring Assembly (OGA) 


Yes 


16106 * , :»■ 


2018629 

2018631 

2018631 

2018631 

2018632 

2018634 


Frameless DC Torque Motor (OG) 
16X and IX Resolvers (LG) 

16X and IX Resolvers (MG) 

16X and IX Resolvers (OG) 

Gyro Error Resolver 

40 Contact Slip Ring Assembly (IGA) 


Yes 


Yes 

16194, 16082 

Yes 

16194, 16083 

Yes 

16194, 16084 

Yes 

16108 

Yes 

16106 ; 


2018635 

2018636 

2018637 

2018639 

2018639 

2018639 

2018641 

2018644 

2018741 

2018823 

2018824 

2018825 

2018826 


Thermostat A Heater 
Thermostat Temperature Alarm 
Thermostat A Heater Temperature , 
Control ■ ... 

PIP and Capacitor Module (X) * 2 
PIP and Capacitor Module (Y) *2 
PIP and Capacitor Module (Z) *2 
Stable Member Heater 
Variable Speed Blower 
Heater A Tapered Mount 
Thermostat A Heater Temperature Alarm 
Hi 

Thermostat Temperature Alarm Lo 
Thermostat A Heater 
Thermostat A Heater Temperature 
Control 


Yes 

Yes 


Yes 

Yes* 4 

Yes* 4 

Yes* 4 


16159.14155.16200.14201 

16159.14156.16202.14202 
16159,14157,16204,142Of 


Yes 


(See below) *5 


Yes 


Yes 

Yes 

Yes 
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TABLE II (Continued) 


ASSEMBLY 
DWG. NO. 

PART NAME OF 

REPAIRED OR REPLACED ITEM 

1X3 

VIBRATION 

PERFORM TESTS 
SPECIFIED IN 
JDC'S 

2021500 

IRIG Prealigned Assembly (X) 

Yes** 

18236, 16237 

16238, 16179*1 

2021500 

DUG Prealigned Assembly (Y) 

Yes** 

16239, 16240, 

16241, 16179*1 

2021500 

DUG Prealigned Assembly- (Z) 

Yes** 

16242, 16243, 

16244, 16179*1 

Wires 

Soldered wire Joints (10 or less) 


*3 

*1 Perform only that portion applicable to the unit replaced. 


*2 Replace appropriate calibration modules . i: _ 

4- ' " . 


*3 No JDC's required. Visual inspection necessary for each wire joint. Where 11 or more 1 

* soldered wire Joints am repaired, vibrate as specified by ARRO. 


*4 If the PIP or DUG were replaced .after vibration and if the replacement PIP or DUG were 1 

• vibrated, the IMU need not be vibrated again. 


' t • : 

*5 Eaohids all JDC*s Specified in 4. a. 5*2 except JDC 18030. 

1 f $ f - 9 
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4.3.5.3 PIPA Electronics Assembly (PEA). Selected testing for the PEA shall be as specified 
in Table m. 

4.3.5.4 Coupling Display Unit (CDU). Selected testing for the CDU shall be as specified in 
Table IV. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall beln accordance with Specification 
ND1002214. 

6. NOTES 

6.1 CSM IS8 FLOWGRAM. A test flowgram for the CSM Inertial Subsystem is contained in 
Figure 1 of Specification ATP2015497. 
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TABLEn 

INERTIAL MEASUREMENT UNIT (DRAWING NO. 2018601) TEST METHOD 


ASSEMBLY 
DWG. NO. 

PART NAME OF 

REPAIRED OR REPLACED ITEM 

1X3 

VIBRATION 

PERFORM TESTS 
SPECIFIED IN 
* JDC’S 

1001485 

2007019 

Thermostat 

Ducosyn Transformer 

Yes 


2007060 

PIP Pre-Amp Assembly (X) 


16200, 14201 

2007060 

PIP Pre-Amp Assembly (Y) 


16202, 14203 

2007060 

PIP Pre-Amp Assembly (Z) 


16204, 14206 

2007064 

Temperature Control Module 



2007170 

Temperature Alarm Module 



2007171 

Blower Control Module 



2007172 

Blower Control Module 



2007204 

Precision Resolver Alignment Assembly 


16194. 

2018623 

Frameless DC Torque Motor (IG) 

Yes 


2018623 

Frameless DC Torque Motor (MG) \ 

Yes 


2018624 

40 Contact Slip Ring Assembly (MGA) v 

Yes 

M106-- 

2018625 

Slip Ring Assembly (OGA) 

Yes 

16106 •, ;r„ /, 

2018629 

Frameless DC Torque Motor (OG) 

Yes 


2018631 

16X and IX Resolvers (IG) 

Yes 

16194, 16082 

2018631 

16X and IX Resolvers (MG) 

Yes 

16194, 16083 

2018631 

16X and IX Resolvers (OG) 

Yes 

16194, 16084 

2018632 

Gyro Error Resolver 

Yes 

16108 

2018634 

40 Contact Slip Ring Assembly (IGA) 

Yes 

16106 - < , 

2018635 

Thermostat b Heater 

Yes 


2018636 

Thermostat Temperature Alarm 

Yes 


2018637 

Thermostat b Heater Temperature ^ > 

Control 

Yes 


2018639 

PIP and Capacitor Module (X) *2 

Yes* 4 

16159,1)4155,16200,14201 

2018639 

PIP and Capacitor Module (Y) *2 

Yes* 4 

16159,14156,16202,14202 

2018639 

2018641 

PIP and Capacitor Module (Z) *2 

Stable Member Heater 

Yes* 4 

16159,14157,16204,14205 

2018644 

2018741 

Variable Speed Blower 

Heater b Tapered Mount 

v ,., 

(See below) *5 

2018823 

Thermostat b Heater Temperature Alarm 
| Hi 

Thermostat Temperature Alarm Lo 

Yes 


2018824 

Yes 


2018825 

2018826 

Thermostat & Heater 

Thermostat b Heater Temperature 

Yes 



Control 

Yes 



■f 


I 
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4. QUALITY ASSURANC E PROVISIONS 

4.1 GENERAL. Testing of the E3S shall oonslst of Recertification Testing or Minimum Retests, 
but not both. Additional testing may be specified by die ARRO. 

4.2 RECERTIFKATION TESTING. Unless otherwise specified by the ARRO, the replaced 
assemblies shall be subjected to testing as follows: 

4.2.1 Power and Servo Assembly Tests. After replacement of the PSA (Drawing 2007200) 
recertification of the IBS shall be as follows: 

a. Installation JDC's as required (see 4.3.1), 

b. Previbration JDC's 16032, 14033, 14039, 16067, 16075, 16079, 16106, and 
16160 (see 6.3). 

4.2.2 Inertial Measurement Unit and PIPA Electronics Assembly Tests (IMU or IMU/PEA 
Repair). Recertification of the IMU/PEA (Drawing No. 2007203) shall be as follows when only 
the IMU has been repaired or when both the IMU and PEA have been repaired. 

a. Previbration JDC's in the test flowgram (Figure 1) at ATP2015497, 

b. Vibration in accordance with Specification ND1002274, except when either PIPA's 
or HUG'S that have been vibrated are installed or when parts listed in Table n 
that do not have an axis of vibration specified are replaced. 

o. All post-vibration JDC's in the test flowgram of ATP2015497 (excluding JDC's 16017, 
14080, 16082, 16083, 16084, 14097, 16098, 16108, and 16246, and all of JDC 16245 
except the temperature oontrol portion) with the following exceptions: When the IG, 

MG or OG 16X and IX resolvers (Drawing Number 2018631) are replaced, include 
JDC 16017, 16082, 16083 or 16084 as applicable; when the gyro error resolver 
(Drawing Number 2018632) is replaced, include JDC 16017 and JDC 16108. 

4.2.3 Inertial Measurement Unit and PIPA Electronics Assembly Tests (PEA Repair). Re¬ 
certification of the IMU/PEA (Drawing 2007203) shall be as follows when only the PEA has 
been repaired. 

a. When the PEA header assembly and modules are replaced, the PEA shall be subject 
to the following tests. 

(1) Installation JDC's as required (see 4.3.1), 

(2) Previbration JDC's 16032, 14033, 14039, 16067, and 16106, and adjustment 
JDC's 14155, 14156, and 14157 as required, 

(3) Vibration in accordance with Specification ND1002274, except that the IMU 
may be mounted adjacent to the vibration test fixture. 
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(4) Post-vibration JDC's: JDC 16245 (temperature control portion only) plus instal¬ 
lation JOC's as required and then JDC's 16032, 14033, 14039, 16067, 16200, 

14201, 16202, 14203, 16204, 14205, 16238, 16241, and 16244. 

b. When the PEA header assembly is not replaced, the PEA shall be subjected to the 
following tests. 

(1) Installation JDC's as required (see 4.3.1), 

(2) JDC's 16032, 14033, 14039, 16067, 16106, 16200, 14201, 16202, 14203, 16204, 
14205, 16238, 16241, and 16244, and adjustment JDC's 14155, 14156, and 
14157 as required. 

4.2.4 lhertial Measurement Assembly and PIPA Electronics Assembly Tests (IMU/PEA 
Replacement). Recertification of the ISS after replacement of the IMU/PEA shall be as follows: 

a* Installation JDC's as required (see 4.3.1), 

b. Post-vibration JDC's 14039, 16067, 16075, 16108, 16110, 16194, 16200, 14201, 

16202, 14203, 16204, 14205, 16236, 16237, 16238, 16239, 16240, 16241, 16242, 
and 16244. 

4.2.5 Coupling Data Unit Tests. Recertifioatlon of the ISS after replacement of the C DU 
(Drawing 2007222) shall be accomplished as follows: 

a. Installation JDC's as required (see 4.3.1), 

b. Post vibration JDC's 16032, 14033, 14039, 14080, 16082, 16083, 16084, 14097, 

16098, and 16108 (Vibration shall not be required). 

4.3 MINIMUM RETEST. The ISS shall be subjected to the applicable test(s) in this paragraph 
only when Minimum Retest is specified by NASA/RASPO. 

4.3.1 Installation JDC's. The following JDC's shall be performed as required. 

a. JDC 16009, IMU and PTA/PEA Mounting Fixture Installation on Rotary Table 

b. JDC 16013, IMU Installation on IMU Mounting Fixture 
o. JDC 14014, PEA Installation on PEA Holding Fixture 

d. JDC 16017, CDU Installation 

e. JDC 14018, PSA Installation 

f. JDC 14019, Cable and Coolant Hose Connections. 

4.3.2 Initial Operating JDC's. The following JDC's shall be performed after all ISS components 
have been installed on the test pad, prior to the JDC's specified for replaced components as 
listed in Tables I, H, m, and IV. They shall also be performed if no JDC's are specified. 
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TABLE n 

INERTIAL MEASUREMENT UNIT (DRAWING NO. 2018601) TEST METHOD 


ASSEMBLY 
DWG. NO. 

PART NAME OF 

REPAIRED OR REPLACED ITEM 

AXIS OF 
VIBRATION 

PERFORM TESTS 
SPECIFIED IN 

JDC’S 

1001485 

Thermostat 

Z 


2007019 

Ducoayn Transformer 



2007060 

PIP Pre-Amp Assembly (X) 


16200, 14201 

2007060 

PIP Pre-Amp Assembly (Y) 


IttOS, 14*81 

2007060 

PIP Pre-Amp Assembly (Z) 


16204, 14201 

2007064 

Temperature Control Module 



2007170 

Temperature Alarm Module 



2007171 

Blower Control Module 



2007172 

Blower Control Module 



2007204 

Precision Resolver Alignment Assembly 


16194 

2018622 

Prameless DC Torque Motor (IG) 

Y 


2018623 

Frameless DC Torque Motor (MG) 

Z 


2018624 

40 Contact Slip Ring Assembly (MGA) 

Z 

36106 1 , >•)*;; 

2018625 

Slip Ring Assembly (OGA) 

X 

16106-V 

2018629 

Frameless DC Torque Motor (OG) 

X 

* • ■ 

2018631 

16X and IX Resolvers (IG) 

Y 

16194, 16082 . 

2018631 

16X and IX Resolvers (MG) 

Z 

16194, 16088 

2018631 

16X and IX Resolvers (CXI) 

X 

16194, 16084 

2018632 

Gyro Error Resolver 

Y 

16108 

2018634 

40 Contact Slip Ring Assembly (IGA) 

Y 

16106- i, y ■ 

2018635 

Thermostat A Heater 

Z 


2018636 

Thermostat Temperature Alarm 

Z 


2018637 . 

Thermostat A Heater Temperature ; 




Control 

Z 


2018639 

PIP and Capacitor Module (X) *2 

X*4 

16159,14156,16200,14201 

2018639 

PIP and Capacitor Module (Y) *2 

YM 

16169,14156,16202,14202 

2018639 

PIP and Capacitor Module (Z) *2 

Z*4 

16159,14167,16204,1420S 

2018641 

Stable Member Heater 



2018644 

Variable Speed Blower 

Z 

(See below) *5 

2018741 

Heater A Tapered Mount * 



2018823 

Thermostat A Heater Temperature Alarm 
Hi 

Z 


2018824 

Thermostat Temperature Alarm Lo 

Z 


2018825 

Thermostat A Heater 

Z 


2018826 

Thermostat A Heater Temperature 




Control 

Z 
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TABLE II (Continued) 



4.3.5.3 PIPA Electronice Assembly (PEA), Selected testing for the PEA shall be as specified 
in Table ID, 

4.3.5.4 Coupling Display Unit (CDU). Selected testing for the CDU shall be as specified in 
Table IV. 

5, PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTE8 

6.1 CSM IS8 FLOWGRAM. A test flowgram for the CSM Inertial Subsystem is contained in 
Figure 1 of Specification ATP2015497. 
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Failure of the D criteria for IRIG and PIPA parameters. 

If or exceeds its maximum value as specified In Table D of 

6.2.16.10.7 for^any IRIG or PIPA, that IRIG or PIPA shall he retested 
In the sequence Indicated below. The coefficient stability terms shall 
be recalculated. 


DOWNMODE TOJ 

IMU STANDBY 


(•TURN ON 
1 SYSTEM 


RETEST SEQUENCE 

If B,, Bk, or Dl exceeds its maximum value after the retest sequence 
is completed, the requirements of 5*4.2.2 (IRIG) or 5.4.2.3 (PIPA) 
shall apply. If D,, Dp, and iu are within the tolerances specified in 
Table D of 6.2. 16 .IO .8 after tne retest sequence is completed, the 
original out-of-tolerance D terms calculated in 6.2.16.10.8 shall be 
exonerated. 

Stability Requirements 

Failure to be within the maximum values for Ik, D^, or Ik after the 
retest sequence shall constitute failure of the unit. J 
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Retest subsequent to replacement of a malfunctioned assembly with that of a 
flight certified assembly shall be at the discretion of NASA Engineering. 

Table n can be used as a guide to determine general retest requirements. In 
all retest procedures, the test sequence of Figure 1 shall be adhered to. 

It is assumed that the Test Conductor has a working knowledge of the test 
equipment used; therefore, this procedure contains only the steps related 
directly to the GIN System components. If any questions arise concerning 
the test equipment, the Test Conductor should refer to the pertinent operational 
manuals. 

The following requirements shall be completed before any of the tests in 
this specification are attempted. 

The GIN System shall have been qualified in accordance with the requirements 
of PS2015000. 

The installation of the GIN System into the spacecraft shall have been completed 
as specified in Mechanical Installation Specification for Apollo Guidance Equipment 
Block B MA0308-0107. 

1 Interfacing systems (SCS, C ft IS, EPS, ECS) shall have been verified to conform 
to loading and operational requirements as specified by the appropriate ICD. 

All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the G&N System. 
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6.0 


DETAIL REQUIREMENTS 


6.1 Initial Teat Conditions 

6.1.1 The following precautions shall be observed to preclude loss of continuity 
in inertial component performance history of the IMU. Deviation may 
necessitate recalibration of the inertial components. 

6.1.1.1 The IMU shall be supplied with heater power on a continuous basis. 

When S/C Ground Power Supply, Model No. Cl 4-418 is not providing 
heater power, then heater power shall be supplied through the Inertial 
Components Temperature Controller (ICTC) Model No. 513-100. The 
temperature of the IRIG’s shall be maintained between 120* and 150*F. 

The temperature of the PIPA’s shall be maintained between 115* and 145*F. 

6.1.1.2 The Standby Mode is identified by the circuit breakers IMU HTR MN A, 

IMU HTR MN Bp COMPUTER MN A and MN B in the ON position and IMU 
MN A and MN B and the GIN Power-IMU switch on LEB Lighting Control 
Panel in the OFF position. The Operate Mode is Identified by the circuit 
breaker IMU HTR MNA t MN B, COMPUTER MN A and MN B in the ON 
position and IMU MN A and MN B and the GIN Power-IMU switch on the 
LEB Lighting Control Panel in the ON position. The GIN System shall be 
operating in the Standby Mode with CMC power ON for a minimum of two 
hours prior to advancing to the IMU Operate Mode. In the event Standby 
or CMC power is interrupted, an equivalent time period, but not less than 
15 minutes, shall be allowed when power is restored before advancing 

to the Operate Mode, except that when the interval of interruption exceeds 
two hours, a two-hour warmup period shall be mandatory (exceptions to 
the 2-hour warmup are noted in 6.2.5.2). 

6.1.1.3 The Inertial Measurement Unit shall not be without heater power for 
more than 15 minutes. 

6.1.1.4 During the turn oh of the GIN power, COMPUTER MN A And MN B and 
IMU HTR MN A and IMU HTR MN B circuit breakers must be turned on 
before the IMU MN A and IMU MN B circuit breakers on the Right Hand 
Circuit Breaker Panel of the CM. During the turn off of the GIN power 
the IMU MN A and IMU MN B circuit breakers must be turned off before 
the IMU HTR MN A and IMU HTR MN B circuit breakers on the Right Hand 
Circuit Breaker Panel of the CM. In no case shall COMPUTER MN A and 
MN B circuit breaker be turned off before IMU MN A and MN B circuit 
breakers. 
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6.2 Test Procedures 

6*2.1 Application of Standby Power to 0 t If System 

6.2.1 . 1 “* ““"‘I ? 1 «“«*>« on the G« Indicator Control Panel .hall 
oe placed in the OFF or neutral position. 

6.2.1.2 ^'J C “*fi*if 0 " p ?'” nt ^ Te ' ,, P' rature Controller (ICTC), shaU be supplying 

fcTES. pover to . the °“ Sy8te " the PSA. ^ 

6.2. 1.3 Computer Power On 

6 . 2 . 1 . 3.1 set G&N COMPUTER MN A and MR B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

6.2.1. 3.2 set the FWH9-AC1 and ACS breaker, on the Right Band Circuit Breaker 
Panel to OH (breakers pushed in), and position g/n POWER switch to AC1. 

6 . 2 . 1 . 3.3 set the computer numerical display lights to the minimum acceptable 
brightness by rotating the BRIGHT HESS Control, on the MDC and USB 
Lighting Control Panels. 


6.2.1.3.4 


** ' ' ■' v - £ <X e *} -'. 20 ) rjicll be i-co.J ± 3 


6.2.1.. 3.5 Ueing Daor, enter VIEB^ 6 , EHTR, then press RESET. All computer alarms 
r OD the Maln “splay Console (MDC), LEB CMC DSKY and CRT shall clear. 

6 .2. 1 . 3.6 voltage output of the +4 VIC CMC supply shall be +4.00 ± 0.20 VIC. 

(CG 1030). Ifce value on the CRT shall be recorded. 

°“*P ut of ^e +14 VDC CMC supply shall be +14.0 t 0.4 VDC, 
(CG 1020). Hie value on the CRT shall be recorded. 



6 . 2 .I. 3.7 
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6.2.2.12 CMC Clock Frequency Test 

6.2.2.12.1 Insure that the CMC has been operating for at least 15 min. before 
performing this test. 


6.2.2.12.2 Insure that the DM 3.2 kc 20 V Supply is available on the vertical 
input to PIPA Scope. 

6.2.2.12.3 Insure that the EPUT Meter and preset counter plug-in unit are connected 
to 115 V, 60 cps power. 

6.2.2.12.3.1 Permit -the EPUT to warm up for the length of time required by the 
manufacturer's specification. 


Connect the signal output from Oscilloscope kAk-Al to the input channel 
on the EPUT Meter. 


6.2.2.22.5 Set the preset counter to indicate 96000. 

6.2.2.12.6 Set the EPUT meter to count at the maximum count rate (l megacycle or 
greater). 


Adjust the Trigger Level to the point midway between the range over 
which the counter will normally count. 

Each count cycle shall last approximately 30 seconds. Adjust the display 
time to permit recording the display on the SPOT. 

Record the results of 10 count-cycles. Calculate the average time per 
cycle over the 10 cycles. Record the result. 

Divide 96000 by the average time from 6.2.2.11.9. Record the result 
as 3200 cps frequency. 

Multiply the 3200 cps frequency by 640. Record the results as the CMC 
clock frequency; 

6.2.2.12.11.1 The CMC Clock Frequency shall be 20^+8000 ± 5 cps. 

6.2.2.13 Minimum Impulse Controller Input Test. 

6.2.2.13.1 Enter the following into the DSKY. 

a. VERB 11 NOUN 10, ENTER 

b. 00032. ENTER 

6.2.2.13.2 Set the Minimum Impulse Controller on the Indicator Control Panel to the 
following position and observe R1 of the DSKY for the proper indications. 


6.2.2.12.7 

6.2.2.12.8 
6.2.2.12.9 
6.2.2.12.10 
6.2.2.12.11 
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RAG! 


6.2.3.1.4 set up the ACE analog recorders to Monitor the following Measurements 
(set chart speed to 5 nn/sec): 


a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output sin 

e. CG 2172 0G IX Resolver Output Sin 

f. CG 2142 MG IX Resolver Outpiit Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the G&N System has been 

operating in the STANDBY MODE (power configuration as defined 
in 6 . 2 . 3 . 1 ) for a minimum period of 2 hours. Exceptions to 
this requirement are noted in 6 . 2 . 5 . 2 . 9 . 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove IMU 
operate power immediately by placing the g/n FCWER-IMU 
, switch on the LEB Lighting Control Panel to OFF. 

6.2.3>1.^ Perform the following sequence: 


a. 

b. 


Turn on the IMU MNA and MN B circuit breakers 
Circuit Breaker Panel (breakers pushed in). 

Start Analog Recorders. 


on the Right Hand 


c. 


Mace O/H Power - IMJ switch on the LEB lighting Control Panel to 
IMU (switch toggle up). 


6.2. 3 .1.6 1mediately begin monitoring the following measurements. 

a. The BW Operate Power is +28.8 t 3 VDC (CO 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and 
that a null is achieved within 10 seconds of power application 
in 6#2e3*1.5 on the following measurements: 

OG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output sin 
OG 2172, OG IX Resolver Output Sin 

°* ^ C ^ T, verify the absence of the +120 VDC PIPA supply 

(CG 1040) for a period of 90 ± 10 seconds following power 
application in 6 . 2 . 3 . 1 . 5 . After.approximately 100 seconds, the 
voltage shall read +120 ± 6 VDC.' 


d. Stop the analog recorders. 
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Insure that the following alarm lamps are not lighted on GIN LEB Display 
Panel. 

a. CMC Warning 

b. ISS Warning 

c. PGNS Caution 

Verify that the PROGRAM ALARM lamp on the DSKY’s does not light with 
VERB 05 NOUN 31 and R1 - 00213 displayed. 

The OG, IG, and MG CDU angles shall be 00000*00150. Verify on CRT. 
Enter the followii* into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

Verify that the following secondary power supply voltages are not 
on the CRT display. 


6.2.3.1.12 


6.2.3.1.13 


6.2.3.1.14 



Signal 

i. 

CG 1040 

+120 VDC PIPA 8UPPLY 

s. 

CG 1051 

+20 VDC PIPA SUPPLY 

9. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 

+4 VDC CDU SUPPLY 

5. 

CG 1100 

-28 VDC ELECTRONICS 

6. 

CG 1020 

♦14 VDC CMC SUPPLY 

T. 

CG 1030 

+4 VDC CMC SUPPLY 

8. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pot ph A 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11. 

CG 1331 

3.2KC 28V SUPPLY 

12. 

CG 1110 

2.5 VDC TM BIAS 


15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2300) displayed on the CRT. 

30 minutes after the application of IMU OPERATE power record IRIG TEMP 
(CG 2301) displayed on the CRT. 

1 hour after the application of IMU OPERATE power monitor and record 
PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301) every 5 minutes for 1 hour. 
Verify that each reading does not deviate from the average of each signal 
by more than 0.1*F. 
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REVISION LETTER 


Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch Is released. Sustained oscillations 
shall be cause for Immediate removal of IMU OPERATE power. 



On the CRT verify that CDUX, CDUY and CDUZ are all between ♦00150 and 
+35850. 


6.2.3.3.6 


6.2.4 


6.2.4a 


6.2.4.2 


6.2.4.* 


Stop the Analog Recorders. 

G4N System Power Supplies Test 

Proceed with this test If 6.2.3, Operate Power On Test, has been completed 
and system operation has hot been Interrupted. If system operation has been 
Interrupted, perform 6.2.5.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 

Enter the following sequence Into the K-Start. Verb 41 NOUN 20, ENTER: 
+00000 ENTER; +00000 ENTER; +00000 ENTER. 

Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breakers Panel and LEB. 

a. COMPUTER MN A to ON (pushed In) and COMPUTER MN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR MN A to ON (pushed In) and IMU HTR MN B to OFF (pulled out). 

d. IMU MN A to ON (pushed In) and IMU MN B to OFF (pulled out). 

e. G/N POWER - IMU to IMU 

f. OPTICS MN A to ON (pushed In) and OPTICS MN B to OFF (pulled out). 

g. G/N POWER - OPTICS to OPTICS 


Record the voltage Indicated on the CRT for the followlig signals: 

a. The +28 VDC IMU OPERATE (Buss.No. 1) output voltage shall be +28.8+3 
VDC (CG 1500). 

b. The +28 VDC IMU STANDBY (Buss No. 2) output voltage shall be +28.8*3 
VDC (CG 1510). 

o. The +28 VDC CMC OPERATE (Buss No. 3) output voltage be 
+28.8*3 VDC (CG 1520). 

d. The +28 VDC OPTX OPERATE (Buss No. 4) output voltage shall be 
428.8*3 VDC (CG 1530) 


Record the voltage Indicated on the CRT for the following power supplies: 

a. The +120 VDC PIPA Power Supply output voltage shall be 12046 VDC 
(CG1040). 

b. The +20 VDC PIPA Power Supply output voltage shall be 20.0*1.2 VDC 
(CG 1051). 

o. The -20 VDC PIPA Power Supply output voltage stall be -20*2 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be -28.5*6.0 
VDC (CG 1100). 
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6.2.4.6 The following values shall be measured with the guidance reference clock 

synchronising Input pulse. Record the voltage indicated on the CRT. 


a. IMU 28V, 800 CPS 1% 0 deg voltage shall be 28. (MO. 6 VAC (CO 1201) 

b. IMU 28V, 800 CPS, 5% PHA - 90 deg. voltage shall be 28.0*1.4 VAC 
(CG 1202). 

c. IMU 28V, 800 CPS, 5% PHB 0 deg. voltage shall be 28.0*2.1 VAC 
(CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg voltage shall be 28.0*0.6 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% -90 deg voltage shall be 28.0*1.5 VAC (CG 1212). 

6.2.4.7 Record the voltages Indicated on the CRT for the following power supplies: 

a. The *14 VDC CMC Power Supply output voltage shall be +14.0*0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1070). 

d. The +2.50 VDC TM BIAS SUPPLY output voltage shall be +2.50*0.05 VDC 
(CG 1110). 

6.2.4.8 Record the CRT indications for the following measurements: 


a. Hie 28V, 3200 CPS Power Supply feedback output voltage shall be 
28.6*0.6V RMS (CG 1331). 

b. The phase difference between the 3.2Kc supply sod CMC sync shall be 
0* *10* (CG 1336). 

c. The +14 VDC CMC Power Supply RMS noise shall be less than 0.4 volts 
p-p (CG 1021). 

d. The +4 VDC CMC Power Supply noise peaks shall be less than 0.4 volts 
p-p (CG 1031). 


6.2.4.9 Set/Verify the following circuit breakers and switches on the Right Hand 

Circuit Breaker Panel and LEB: 


a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed In) and OPTICS MN A to OFF (pulled out) 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed In) and IMU MN A to OFF (pulled out). 

e. IMU HTR MN A to OFF (pulled out). 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed in) and COMPUTER MN A to OFF 
(pulled out) 


"■n Niti-M-I aav. am 
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4.10 Verify that the 428 VDC CMC OPERATE output voltage la +28.8+3 VDC 
(CG 1520). 

4.11 Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
is +28.8+3 VDC (CG 1500). 

k. 12 Wait until 15 minutes have elapsed since setting G/N POWER - IMU to OFF 

In 6.2.4.9. c then set the G/N POWER - IMU to IMU. Verify that the 
+28 VDC IMU OPERATE output voltage is +28. 8+3 VDC (CG 1500). 

l. 13 Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 

OPERATE output voltage la +28.8+3 VDC (CG 1530). 

.14 Repeat 6.2.4. 5 through 6.2.4.8. 

• 15 Set the following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON (pushed in). 

b. Set the IMU HTR MN A to ON (pushed in). 

c. Set the IMU MN A to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

. 16 Miscellaneous Checks - The following miscellaneous signals are required 

to supply data for system evaluation in the event of failure, or for trend 
analysis of system performance. Record the values displayed on the CRT 
'* for the following signals. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 


17 


Set the G/N POWER -OPTICS switch on the LEB Llghtlig Control Panel 
to OFF. 









NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 

taau LAKEWOOD ILVO.OOWNCV. CAUFORNIA 

. CODE IDEMT. MO. 03953 


HD 100231*8 A 


*3 


NUMBER 

REVISION LETTER 



1 1 1 1 1 ~1 1 

PAGE 


6.2.5 


6 . 2 . 5 .I 


6.2.5.1.1 


6 . 2 . 5 . 1.2 


6.2.5. 

6.2.5. 

6 . 2 . 5 . 

6.2.5. 


1.3 


1.4 


General Turn Off and Turn On Procedure 

NOTE: This procedure shall be utilized any tine after performing 

6.1.3 Prepower Application Requirements, 6.2.1, Standby Power On 
Test, and 6 . 2 . 3 . Operate Power on Test, to turn on oT turn off 
the G&N System. Appropriate portions of this procedure will be 
referenced in other tests. 

Turn Off Procedure. 

CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration 
of the Inertial components. 


Enter the following sequence into the X-148. 
VERB 4l NOUN 20, ENTER 


+00000 ENTR 
+00000 ENTR 
+09000 ENTR 


Verify that the GIMBAL LOCK indicator on the DSKY's is Illuminated. 

Set the following switches on the G&N Indicator Control Panel to the 
positions designated. 

a. OPTICS MODE to MANUAL 

b. CONTROLLER MODE to DIRECT 

'C. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

e. RET 1 Q 1 JS BRIGHTNESS to minimum brightness position 

Set the g/N Power - I MU switch on the leb Lighting Control Panel to 
OFF and G&N IMU MR A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the ■rtni-n» 
brightness - OFF position. 


1.5 Set the PSAAM power switch on the PSAAM to OFF.: 


1.6 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 
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Energize the G&N COMPUTER MN A and MN B breakers on the Right H»nd 
Circuit Breaker panel (breakers pushed in). If the ST BY indicator on the 
DSKY is illuminated, press the ST BY pushbutton for approximately 3 seconds 
until the ST BY indicator extinguishes. Enter VERB 61 into K148 and press 
the ENTER pushbutton. Verify +14 and +4 VDC AGC power supply outputs 
on CRT display. Voltages shall be +14*0.4V (CG 1020) and +4*0.2 (CG 1030). 

Energize the GfiN IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). 

Set the G&N POWER AC1 and AC2 breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). Set the GfiN POWER AC1-OFF-ACJ 
switch to AC1. 


5.1 


Set the GfiN DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 


5.2 


Set/Verify the following switches on the PSAAM. 


a. PSAAM Power to On 

b. INHIBIT VOLTAGE FAIL to OFF. 


Disregard all alarm indications on the CMC DSKY panels. Enter VERB 36 
into K148. Press ENTER pushbutton. Press ERROR RESET pushbutton 
on K148. All computer alarms except the Gimbal Lock Indicator on the 
Main Display Console (MDC) and LEB AGC DSKY shall dear. Verify 
registers Rl, R2, and R3 on the DSKY'a are cleared. 


Clear the CMC erasable memory by entering the following sequence into 
the K-Start. 


a. VERB 57, press ENTER 

b. 00015, press ENTER 
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6 .2.5.2.8 Initiate CMC self-check by entering the following sequence into the 

K-Start: 

a. VERB 21 *01* 27, BITER 

b. 77777, EWER 

c. VERB 0$ *DU* 01, ElfTER 

d. 1366, EWER 

6 .2.5.2.8.1 Monitor DSKY until R3 (SCOURT +2) increment twice. If an error is 

detected, .the following will be displayed: 

VERB 05 *01* 31 
R1 * 01102 or 41102 
R2 - XXXXX e (S Fail) 

R3 - XXXXX e (Bicount) 

6.2.5.2.8.2 Enter the following into the K-St art: 

a. VERB 21 i 

b. HOUR 27 ENTER 

C. 00000, ENTER 

NOTE:' Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with 
the following exceptions: 

tf. If the O&N System has been in the power off state for less than 
5 days with the gimbals in the parked position (0*, O', 90*) and 
the system has not been moved, allow 15 mlmmheA- to elapse before 
proceeding. 

b. If the GAN System has been turned off with the gimbals in the 

unparked position for less than 2 hours allow a warmup time equal 
to the time off but not less .than l& mlnutes to elapse before pro- ... r - 
oeedlng. - ♦,...t- « c,--’ . 


CAUTION: If the requirements of 6.2.5*2.10 are not met, remove IMU 

Operate Power immediately by setting the g/N POWER-IMU 
switch on the LEB Lifting Control Panel to OFF. 

6.2.5.2.9 After the required warmup time has elapsed set the GAN IMU MR A and 
MR B circuit breaker on the Right Hand circuit breaker panel to OR 
(breaker pushed in), and the G/N POWER - IMU switch on the LEB 
Lighting Control panel to the IMU position (toggle up). 
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Gimbal Friction Test 


Perform Master Initialization, 6.2.5.3, before proceeding. 
Inner Gimbal Friction Test 


Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mrn/sec): 


a. CG 2120 

b. CG 2117 

c. CG 2112 

d. CG 2113 

e. CG 2220 


1G TORQUE MOTOR CURRENT 
IGA SERVO ERROR IN PHASE 
1G IX RESOLVER OUTPUT SIN 
IG IX RESOLVER OUTPUT COS 
IGA CDU FINE ERROR 


Enter the following sequence Into the K-Start, pushii* the ENTER 
pushbutton after each entry (4-360 IG torqulng). 

a. VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 


Verify on the CRT that (o) appears in M, (d) appears In R2, and 
(b) appears In R3. 


Enter the following sequence Into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 


Start analog recorders. 
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6.2.7.3.2 


6.2.7.3 Outer Glmbal Friction Test. 

6.2.7.3.1 Setup the ACE Analog Recorders to record the followti* measurements 
(use speed of 10 mm/sec): 

a. CG 2180 OG TORQUE MOTOR CURRENT 

b. CG 2177 OGA SERVO ERROR IN PHASE 

C. OG 2172 OG IX RESOLVER OUTPUT SIN 

d. CG 2173 OG IX RESOLVER OUTPUT COS 

e. CG 2280 OGA CDU FINE ERROR 

6.2.7.3.2 Enter the following sequence Into the K-Start. Pushing the ENTER 
pushbutton' after each entry (+360* OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears In Rl, (d) appears In R2, and 
(b) appears In R3. 

6.2.7.3.3 Enter the following sequence Into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

6.2.7.3.4 Start analog recorders 


6.2.7.S.5 


6.2.7.3.6 


1.2.7.3.7 


Observe measurement CG 2172, OG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the readli« near 
aero (approximately 12 minutes), stop the recorders. During this period 
monitor OG TORQUE MOTOR CURRENT (CG 2180) on the CRT. 

Return the GfiN System to the coarse align mode by enterlig the following 
sequence In the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 
o. +00000, press ENTER 

d. +00000, press ENTER * 

e. +00000, press ENTER 

Verify on the CRT that Rl - +00000, R2 - +00000, and R3 - +00000. 

Watt 30 seconds before proceeding. 
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6.2. 7 . 3.8 Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (- 360 * 00 torquing): 

a. VERB 24 H0UH 01, ENTER 

b. 00405, ENTER 

c. 37777, SWTHl 

8 . 37743, HITER 

Verify on the CRT that (c) appears In Rl, (d) appears in R2, and 
(b) appears In R 3 . 

6 . 2 . 7 . 3.9 Biter the following sequence into K-Start: 


a. VERB 42, press ENTER 

b. VERB 33 , press ENTER (verify VERB 33 on CRT). 

6 . 2 . 7 . 3 .10 Start analog recorders. 

6.2.7.3.11 Observe 'measurement CO 2172, OG IX resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near 
zero (approximately 12 minutes), stop the recorder. 

6.2.7.3.12 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start: 


a. VERB 40, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENT Ht 

c. +00000, press ENTHt 

d. +00000, press ENTHt 

e. -06750, press ENTER 

6.2.7.3.13 Verify on the CRT that Rl - +00000, R2 - +00000, and R3 - - 06750 , 
Wait 30 seconds before proceedin g . 
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Middle Glmbal Friction Test, 


4.1 


Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 


a. CG 2150 

b. CG 2147 

c. CG 2142 

d. CG 2143 

e. CG 2250 


MG TORQUE MOTOR CURRENT 
MGA SERVO ERROR IN PHASE 
MG IX RESOLVER OUTPUT SIN 
MG IX RESOLVER OUTPUT COS 
MGA COU FINE ERROR 


4.2 Enter the following sequence into the K-Start. Push the ENTER 
pushbutton after each entry (fl35* MG torquing): 

a. VERB 24, NOUN 01, ENTER 

b. 00411, ENTER 
C. 63777, ENTER 
d. 77777, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

4.3 . Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

4.4 Start the analog recorder. 

4.5 Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs (approximately 5 minutes), 
stop the recorders. During this 5 minute period monitor MG TORQUE 
MOTOR CURRENT (CG 2150) on the CRT. 

4.6 Return the GIN System to the coarse align mode by entering the 
following sequence in tie K-Start. 

a. VERB 40 NOUN 01, ENTER 

b. VERB 41 NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +06750, press ENTER 
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6 .2.7.*.8 Bster the follovlng sequence into the K-Start, push EN T ER pushbutton 

after each entry (-135* M3 torquing): 

a. VERB 2* NOUN 01, ENTB* 

b. 00*11, BITER 

C. 1*000, BITER 

d. 00000, BITER 


Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7.*.9 Biter the following sequence in the K-Start: 


a. VERB *2, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6.2.7>. 10 Start analog recorders. 

6.2.7. *.11 Observe measurement CO 2142, MG IX Resolver output SIN, on the analog 

recorder. When the steady-state condition occurs. (approximately 3 
mfoutes), stop the recorders. - ^' !, .. • . 

6 .2.7. *.12 Return the Gill System to the coarse align mode by entering the 

following sequence in the K-Start. 


a. VERB *0 NOUN 20, press ENTER 

b. VERB *1 NOUN 20, press ENTER 

c. 400000, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 


6.2.7.5 Examine the traces of the recorded measurements for all six phases of 

this test to detect any sharp discontinuities. Disregard transients 
of 0.5 second duration or less on the Gimbal Torque motor current 
traces, and those less than 0.2 second on the CDU fine error measurement 
traces. The Gimbal Torque motor currents shall not exceed 0.025 ampere. 
The CDU Fine Error measurements shall not exceed ±70 mv rms. 
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6 . 2.9 Semi-Automatic Moding Check 

Proceed vith this test if 6.2.2.2.2 or 6.2.4 has been completed and 
system operation has not been interrupted. If system operation has 
been interrupted perform 6 . 2 . 2.2 before proceeding vith this test. 

6 .2. 9.1 Test Initiation 

6 .2. 9 .1.1 Set the g/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify OPTX BUS, 28V 800 ~ 1$ and 5* Power Supplies. 

6 .?.9.1.2 Enter VERB 57 into Kl48. Press the ENTER pushbutton. 

6.2.9.1.3 Enter 00010 into Kl48. Press the ENTER pushbutton. 

6.2.9.I.* Observe VERB 0 6 NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07 . * 

6. 2. 9.2 Enter VERB 23 anji press ENTER. The RO ATT lamp.on the DBKYts shall H»M 

A/ter approximately 30 seconds the following cjata shall be displayed on the CRT! 


a. VERB 06 NOUN 02 flashing 

b. R1 - +00000 ± 00007 

e. R2 ■ 400000 ± 00007 

d. R3 - 400000 ± 00007 

e. IG angle - 000 ± 1 deg. 

f. MG angle - 000 ± 1 deg. 

g. OG angle * 000 ±' 1 deg. 

6.2.9.3 Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB.06 NOUN 03 flashing 

b. R1 « +OU 500 ± 00007 

c. R2 * 404500 ± 00007 

d. R3 - 404500 ± 00007 

e. IG angle « 045 ± 1 deg. 

f. MG angle ■ 045 ± 1 deg. 

g. OG angle - 045 ± 1 deg. 

6 .2.9.4 Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKV's shall 

extinguish. After approximately 100 seconds the following data shall be displayed 
on the CRT. k : J 

a. VERB 05 NOUN 30 flashing 

b. R1 - 00000 ± 00003 

c. R2 - 00000 ± 00003 

d. R3 - 00000 ± 00003 

_” OTE! *" di8played eomplenent for.. 


FORM M1SI-H-2 MV. B.B4 
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6.2*9.5 Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp on 

.r .9* ' the DSKY^s shall light,. After approximately 20 seconds the following data shall 

be displayed on the CRT. The PQNS Cautioxvlamp on the indicator (gOntraL „ 
Panel shall light. 

% 

a. VERB 0$ NOUN 05 flashing 

b. R1 ■ 407100 ± 00007 

e. R2 * 407100 ± 00007 

d. R3 - 407100 ± 00007 

•. IG angle - 071 * 1 deg. 

f. MS angle - 071 ± 1 deg. 

g. OG angle - 071 ± 1 deg. 


6.2.9.6 


6 . 2 . 9.7 


6 . 2 . 9.8 


6.2.9.9 


The GIMBAL LOCK lamps on the DGKY's shall light. 

filter VERB 33 and press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VH*B 0$ NOUN 06 Flashing 

b. R1 - 409000 ± 00007 

c. R2 - 409000 ± 00007 

d. R3 * 4090001 00007 

e. IG angle » 090 1 1 deg. 

f. MS angle - 090 ± 1 deg. j 

g« OG angle * 090 + 1 deg. 

filter VH1B 33 and Press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 07 

b. R1 *4-13500 1 00007 

c. R2 * 4-13500 ± 00007 

d. R3 - 4-13500 ± 00007 

e. IG angle * 135 1 1 deg. 

f. MS angle - 135 ± 1 deg. 

g. - OG angle * 135 ± 1 deg. 


Enter VERB 33 and press ENTER. After approximately 20 seconds VERB 06 
NOUN 10 shall flash. The GIMBAL LOCK lamp shall extinguish on the 
DGKY's. The PGNS Caution lamp on the Indicator Control Panel shall extinguish. 

Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately-10d seconds the following data shall-bo - 
displayed on the CRT. V- ' v.., j ■. 


a. * .VERB 05 NOUN 30 flashing. * 

b. R1 * 00000 ± 00003 
C.R2 - 00000 ± 00003 
d. R3 - 00000 ± 00003 
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Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the followlig data 
shall be displayed on the CRT. The PGNS caution lamp on the Indicator 
Control Panel shall light. 


.11 


12 


a. VERB 06 NOUN 12 fiashii« 

b. R1 - +22500*00007 
C. R2 ■ +22500*00007 

d. R3 - +22500*00007 

e. IO angle - 225*1 deg. 

f. OG angle - 225*1 deg. 
y g. OG angle - 225*1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

Enter VERB 33 and press ENTER. After approximately 20 seconds the followii* 
data shall be displayed on the CRT. The PGNS caution lamp on the Indicator 
Control Panel shall extinguish. 

a. VERB 06 NOUN 13 flashily 

b. R1 - +22500*00007 
O. R2 ■ +22500*00007 
d. R3 - +31500*00007 
•• IG angle * 225*1 deg. 
t OG angle ■ 225*1 deg. 

g. MG angle - 315*1 deg. 

The GIMBAL LOCK lamp on the D8KY shall extinguish. 

Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately 100 seconds the followti* data shall be displayed 
on the CRT. 


13 


a. VERB 05 NOUN 30 flashily 

b. R1 - 00000*00003 

c. R2 - 00000*00003 

d. R3 - 00000*00003 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp oe 
the DSKY's shall light. After approximately 20 seooods the totlowU* data stadl 
be displayed on the CRT. 

a. VERB 06 NOUN 15 flashlig 

b. R1 - +31500*00007 

c. R2 - +31500*00007 

d. R3 -+31500*00007 

e. IG angle * 315*1 deg. 

U MG angle ■ 315*1 deg. 
g. OG angle - 315*1 deg. 
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6.2.9.14 Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately 100 seconds the following data shall be 
displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. R1 - 00000*00003 

c. R2 ■ 00000*00003 

d. R3 - 00000*00003 

6.2.9.15 Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the following data 
shall be displayed on the CRT. The PGNB Caution lamp on the Indicator Control 
Panel shall light. 

a. VERB 06 NOUN 17 flashli* 

b. R1 - *28900*00007 

c. R2 ■+28900*00007 

d. R3 - *28900*00007 

e. IG angle ■ 289*1 deg. 

L- OG angle » 289*1 deg^ 
g. MG angle ■ 289*1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

6.2.9.16 Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data will be dlslpayed on the CRT. The PGNS Caution lamp on the 
Indicator Control Panel shall extinguish. 

a. VERB 06 NOUN 20 flashli* 

b. R1 -+00000*00007 

c. R2 -+00000*00007 

d. R3 ■ +00000*00007 

e. IG dngle ■ 000*1 deg. 

f. MG angle * 000*1 deg. 

g. OG angle - 000*1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. 

6.2.9.17 Enter VERB 33 and press ENTER. The COMP ACTY lamp on the DSKY's 
shall flash for a few seconds. After approximately 15 seconds the following 
data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 * OOOxx 

c. R2 * xxxxx 

The GIMBAL LOCK lamp on the DSKY's shall light. The PGNS Caution lamp 
on the Indicator Control Panel shall light. 

Record R1 and R2 as the Middle Glmbal CDU drive rate. MG rate ■ R1 * R2 
* /sec. The Middle Glmbal CDU drive rate shall be 14*2* /sec. 


/ 


_raaM uiii.tui 
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6.2.9.18 Enter VERB 33 Into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 ■ OOOxx 

c. R2 ■ xxxxx 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. The PGNS Caution lamp 
on the Indicator Control Panel shall extinguish. 

Record R1 and R2 as the Inner Glmbal CDU drive rate, 

IG rate - _R 1 _ » __R 2 " /sec. The Inner Glmbal CDU drive rate shall be 
14*2* /sec. 

6.2.9.19 Enter VERB 33 Into K148.. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 ■ OOOxx 

c. R2 ■ xxxxx 


Record R1 and R2 as the Outer Glmbal CDU drive rate. 

OG rate ■ R1 * R2. * /sec . The Outer Glmbal CDU drive rate shall 

be 14sk2* /sec. 

6.2.9.20 Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY's shall extinguish. After approximately 20 seconds VERB 21 NOUN 22 
shall flash on the CRT. Enter +00100 Into K148 three times. Press the ENTER 
pushbutton after each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After approximately 100 seconds VERB 01 NOUN 10 
glashlng shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 Into K148. Press the ENTER pushbutton. Verify R1 - 33xxx. 

The ISS WARNING Lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

6.2.9.21 Enter VERB 33 into K148. Press the ENTER pushbutton. ISS WARNING and 
ISS CDU FAIL shall be OFF. After approximately 20 seconds VERB 21 NOUN 22 
shall flash on the CRT. Enter +03375 into K148 three times. Press the ENTER 
pushbutton after each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After Upproxlmately 100 seconds VERB 01 NOUN 10 
flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 Into K148. Press the ENTER pustoutton. 

Verify R1 - 33xxx. 


The ISS WARNING lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 








NORTH AMERICAN AVIATION, INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
19314 LAKEWOOD SLVO . OOWNEV. CALIFORNIA 


ND 10023U8A 


CODE IOEMT. MO. 039S3 


NUMBER 

REVISION LETTER 



Mill 1-1- 

PAGE 


6.2.9.22 Biter VERB 33 Into Kll+8. Press the ENTHt pushbutton. The NO ATT lamp 
<m the DSKY’S Bhall light. VERB 06 NOUN 55 ehali flash oh thtf CRT.- Th 

188 WARNING lamp on the Control Indicator Panel shall extinguish.^ 0 The ISS 
WARNING ^and IBS CDU FAIL discretes on the CRT shall be OFF. 

6.2.9.23 Set the OPTICS MODE switch on the Indicator Control Panel to ZERO. 

Wait 15 seconds. Set the OPTICS MODE switch to CMC. 

6.2.9.24 Biter VERB 33» press ENTER• After approximately 25 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashing 

b. R1 - OOOxx 

o. R2 - xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate ■ R1 . R2 . The Siaft ODtics CDU drive rate 
shall be 7.32 FI.82 /sec" 

6.2.9.25 Enter VERB 33 into !OA8. Press the ENTER pushbutton. In about 15 seconds 
the following data shall he displayed on the CRT. 

a. ' VERB 06 NOUN 66 

b. R1 - OOOOx 

e. R2 ■ xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion 
rat * " R1 • B2 . The Trunnion Ontica CDU drive rata *hj»r 

be 1.83^ 0.50 /sec. - 

Terminate, the Semi-Automatic Moding Check by entering VERB 3h into 
K148* Observe PROG displayon DSKY'sts 00i? 5*res* the ENTER pushbutton. 

Set the G/N POWER-OPTICS switch on the LEB Lightly Control Panel to 
OFF. 


6.2.9.26 
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6.2.10.1 


6 . 2 . 10.2 


6.2.10.3 


6.2.10.4 


6.2.10.5 


6.2.10.6 


Zero Optics Test 

Set the GW FCWER-0FTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 

completed and system operation has not been interrupted. If 
system operation has been Interrupted perform 6.2.3.2 Turn On 
. procedure before proceeding. 

Enter the following sequence into 10.48. Press the EN T H * pushbutton 
after each entry. 

a. VERB 4l NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. . +00000, ENTER 

Insure that the following switches on the G$N Indicator Control Panel 
are set as follows: 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

Monitor the Optics CIXJ's by entering VERB 16 NOUN 55 into Kl48. Press 
the ENTER pushbutton. 

Set the OPTICS MODE switch on the GW Indicator Control Panel to ZERO. 
Walt 15 seconds. Verify the Optics have zeroed properly by observing 
the following on R1 and R2 of the CRT. 

a. R1 - +000.00 ± 000.03 (Shaft Angle) 

b. R2 - +00.000 * 00.006 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. " 

Set up the Analog Recorder to monitor the following measurements. 

Use a chart speed of 10 ns^sec. 


OG 3140 
CG 3150 
CG 3160 
CG 3170 


SXT Shaft Tach Output 
SXT Trunnion Tach Output 
SCT Shaft Tach Output 
SCT Trunnion Tach Output 


Tach, t utp--.it 










6.2.10.7 

6.2.10.8 

6.2.10.9 

6.2.10.10 

6.2.10.11 

6.2.10.12 
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Push the Optics Hand Controller to the right, driving the SXT Shaft until R1 
on the CRT indicates +18041° . Push the Optics Hand Controller up, drlviig 
the SXT Trunnion until R2 on the CRT indicates +7541* . 

Start the Analog Recorders and set the OPTICS MODE switch on the GfiN 
Indicator Control Panel to ZERO. 

Monitor the Analog Recorders until all signals return to null. Stop the Analog 
Recorders. The felapsed time between the initial and final SXT Tach output 
null shall be less than 15 seconds. The peak magnitude of the SXT Shaft (CG 3140) 
and Trunnion (CG 3150) Tach Outputs shall be 3.341.3V rms. The peak magnitude 
of the SCT Shaft Tach Output (CG 3160) shall be 3.341.3V rms. The peaks 
magnitude of the SCT Trunnion Tach Output (CG 3170) shall be 0.8540.35V rms. 

Record R1 and R2 on the CRT. The data displayed shall be as follows: 

a. R1 - 000.004000.03 

b. R2 - 00.000400.006 

Record the Telescope Panel Angle Counter indications. The Shaft Angle 
be 0.040.11 degrees. The Trunnion Angle shall be 0.040.22 degrees. 

Set the OPTICS MODE switch on the Gttf Indicator Control Panel to MAN. 


NOTE: If optics testing will not be continued, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 
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6.2.11 OPTICS Coordinate Transformation Control Test 

6.2.11.1 Set the O/N POWER-OPTICS switch on the LEB to OPTICS.. Verify Power 
Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 

completed and system operation has not been Interrupted. If 
system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

6.2.11.2 filter the following into the K-Start. Press the OTTER pushbutton 
after each entry: 

a. VERB HOUR 20, ENTER - “ 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

6.2.11.3 Verify and/or set the following switches on the G&N Indicator Control 
Panel to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED TO HI 

6.2.11.1* filter the foliowing into the K-Start to monitor the OPTICS CDU's 
VERB 16 NOUN 55 * press ENTER 

6.2.11.5 Set the OPTICS MODE switch on the G&N Panel to ZERO. Wait 15 seconds. 
Insure that the Optics zero properly by observing that R1 and R2 of 
the CRT indicate as follows: 

a. R1 - +000.00 ± 000.03 (Shaft Angle) 

b. R2 m +00.000 ± 00.006 (Trunnion LOS Angle) 

Return the OPTICS MODE switch to MAN. 

6.2.11.6 Set up the analog recorders to monitor the following measurements: 

a. CG 3160 SCT Shaft Tachometer Output 

b. CG 3170 SCT Trunnion Tachometer Output 

6.2.11.7 Using the OPTICS CONTROL STICK, drive the Optics until R1 - 9225.00 
and R2« +-10.000 on the CRT and the DSKY's. 

6.2.11.8 Set the CONTROLLER COUPLING switch on the G&N Panel to RSLV and the 
controller speed switch to MED. 
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6.2.11.9 

6 . 2 . 11.10 

6 . 2 . 11.11 

' 6 . 2 . 11.12 


Position the movable optics target such that it is centered on the 
3CT reticle pattern, then start the analog recorders at s chart 
speed of 10 nn/second. 

Quickly displace the OPTICS CONTROL STICK 45 i 10 degrees in the 
upper right hand quadrant while sighting on the optics target 
through the SCT eyepiece. The target shall appear to move in the 
upper right field of view of the SCT at 45 * 10 deg. Release the 
control stick when the target leaves the SCT upper right field of 
view, and imnediately record the shaft angle as displayed on R1 
of the CRT and DSKY's. The recorded shaft angle shall be 
+225 * 10.00 degrees. » 

Stop the analog recorder and measure the elapsed time between the 
initial and the final signal null conditions for tie two measure¬ 
ments. The elapsed time shall be from 24 to 36 seconds. 

Set the CONTROLLER COUPLING switch on the G&N Panel to DIRECT and 
drive the Optics with the OPTICS CONTROL STICK until the shaft and 
trunnion angles as indicated on the SCT TPAC's are approxlnmtely 

zero, Set the OPTICS MODE awttoh to ZERO. Alter 15 seconds return the 
switch to MAN. 

NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 

switch on the LEB Lighting Control Panel to OFF. 
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,6.2.12.9.10 

Sight through the SXT. The StLOS should be centered on Optical Target No. 2. 
Record the Shaft and Trunnion angles from the TPAC. The difference between 
these values and the corresponding values recorded In 6.2.12.9.5 shall be 
less than 0.25 degrees. Record the difference. 

6.2.12.9.11 

Set the OPTICS MODE switch to ZERO. After 15 seconds return the switch 
to MAN. 

6.2.13 

Optic Slew Rate Test 


6.2.13.1 

Perform Master Initialization 6.2.5.3 before proceeding. 

6.2.13.2 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 

Panel to OPTICS. Verify the following signals on the CRT. 


a. +28 VDC OPTICS OPERATE BUS (CG 1530) Is +29. 0*3.0 VDC. 

b. OPTX 28V 800 cps 1% 0* ph not flashing on the CRT 

c. OPTX 28V 8Q0 cps 5% -90* ph not flashii« on the CRT 

6.2.13.3 

Deleted. 


6.2.13.4 

Deleted. 



6.2.13.5 Monitor the OCDU's by entering VERB 16 NOUN 56 Into K148. Press the 
ENTER pushbutton. 

6.2.13.6 Set the OPTICS MODE switch on the GAN Indicator Control Panel to ZERO. 
Watt 16 seconds. Verify the Optics have seroed properly by observing 
the following data displayed In R1 and R2 on the DSKY. 

a. R1 - +000.00*000.03 (Shaft Ai«le) 

b. R2 - +00.000*00.0006 (Trunnion LOS Ai«le) 

Set the OPTICS MODE switch on the GIN Indicator Panel to MAN. 
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FORM MIII-M-X RKV. I*M 














•17 Perform the following calculations 

a. Difference between HI displays « _ ( Shaft Angle) 

b. Difference between R3 displays ( Time) 

e. — — — — — 

Shaft Angle . / 

Time * —• — — deg/sec 

The Shaft Slew Hate shall be 2.0 + O.k deg/sec. 

Trunnion Slew Hate - LO Speed 

•Id Set the OPTICS MODE switch to ZERO. Walt 15 seconds. Set the 

OPTICS MODE switch to MAH. Set the COHTROUJER SPEED switch to LO. 

MOTE: Head and understand 6.2.13.19 before proceeding. 

Do nothold control stick at upper limit for more 
than 30 seconds. 

•19 Push and hold the Optics Control stick to its upper limit. 

Approximately 2 seconds later press the MARK pushbutton. Immediately 
record the DSKT display in R2 and R3« Approximately 10 seconds after 
the ftrstMARK*. again press the MARK pushbutton, re lease the control stick, 
and t&gotd the new display B3v The Jdath displayed is In thfe following 


a. R2-+XX.] 

b. R3-+XXX, 


• XXX (Trunnion LOS Angle in degrees) 
X.XX (Time in seconds) 


• 20 Perform the following calculations 

a. Difference between R2 displays - XX. XXX ( 

b. Difference between R3 displays - XXX. XX ( 


Trunnion Angle) 
Time) 


Trunnion , 
Time 


■ _ • . . deg/s 


The Trunnion Slew Hate shall be 0.10 + 0.02 deg/sec. 


Shaft Slew Hate - LO Speed 

1.21 Set the OPTICS MDDE switch to. 
OPTICS MODE switch to MAH. 


Wait 15 seconds. Set the ' 


HOTEj Head and understand 6.2.13before proceeding. Dot 
hot hblflOcotttrol stick at right limit for. more than 20 
seconds. 


FORM Mill —H—I RIV. »*.4 
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6.2:13.22 


6.2.13.23 


Push and hold the Optics Control stick to its right limit. 
Approximately 2 seconds later press the HARK pushbutton. 

Inmedlately record the DSKY display in R1 and R3. Approximately 
10 seconds after the first MARK, again press the MARK pushbutton 
eleasc the control stick, and record the new display In Ri andR3. The 
data displayed Is in the following form: 


*• +XXX.XX (Shaft Angle in degrees) 
b. R^ +XXX.XX (Time in seconds) 


Perform the following calculations: 


a. 

b. 

c. 


Difference between Rl displays * 
Difference between R3 displays « 


Shaft Angle 
Time 


deg/sec 


Shaft Angle) 
Time) 


The Shaft Slew Rate shall be 0.20 + 0.04 deg/sec. 
6.2.13.24 Set the O/l POWER-OPTICS 


switch on I£B Lighting Control Panel to OFF 
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6.2.14 

6.2.14.1 

6.2.14.2 

6.2.14.3 

6.2.14.4 

6.2.14.4.1 

6.2.14.4.2 

6.2.14.4.3 

6.2.14.4.4 

6.2.14.4.5 

6.2.14.4.6 

6.2.14.4.7 


6.2.14.4.8 


6.2.14.4.9 


6.2.14.4.10 


Stabilization Loop Step Response Test. 

Proceed with this test if the Operate Power On Test of 6.2.3 has been performed 
and system operation has not been Interrupted. If system operation has been 
Interrupted, perform the Turn On Procedure of 6.2.5.2 before proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, Is Installed 
and connected. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR RESET 
pushbutton. 

Inner Glmbal Response Test. 

Enter code 2032000000 In C-START Module 4A1-A5-C156. Press the XEQ/8EAL 
pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

Enter -K)0000 Into K148 three times. Press ENTER after each entry. Watt 90 
seconds. 

Enter VERB 42 Into K148. Press ENTER. 

Enter 400000 Into K148 three times. Press ENTER after each entry. Whit 90 
seconds. 

Enter 0001 into R154. Verify and execute to apply 428 VDC ACE ENABLE to the 
PSAAM. 

Enter 1000 into R155. Verify and execute to enter a DC step Into the 1G 
stabilization loop. 

CAUTION: If the transient caused by the step Input does not die out within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER IMU 
switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155; the top part of switch should be extli^ulshed. 

Insure that no other function switches on 4A2-A6-R155 are Illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step Input to 
the IG Stabilization Loop. The bottom part of switch shall be extinguished. 

After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time Interval between removing the step' 

(Initial disturbance) and die settling of the error signal to a value equal to 
*5% of the original step amplitude. In addition, record the total number of 
overshoots. 
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6.2.14.7.2 Enter +00000 Into 10.48. Press the ENTER pushbutton. 

6.2.14.7.3 Enter 400000 into KL48. Press the E N T ER pushbutton. 

6.2.14.7.4 filter 400000 into KL48. Press the E NT E R pushbutton. 

6.2.14.7.5 Enter 0000 into R154. Verify and execute to remove 428 VDC ACE ENABLE. 



Figure 1. Typical Step Input Response 
6.2.15 IRIG Scale Factor Test 

6.2.15.1 Perform Master Initialisation 6.2.5*3 before proceeding. 

6.2.15.2 . Verify that the M7 OPERATE power has been applied for a mln-fanim of 

1 hour, and that at least 1 hour has elapsed since running of the 
Global Friction Test, 6.2.7. 

6.2.15.3 Sat 19 the Analog Recorders to monitor the following signals: 

a. CG 2117 IG SERVO ERROR 

b. CG 2147 MO SERVO ERROR 

c. CO 2177 0G SERVO ERROR 

d. CG 2120 IG TM CURRENT 

e. CG 2150 Ml TM CURRENT 

f. 00 2180 OG TM CURRENT 

6.2.15.3.1 Start the analog recorder chart drive using a chart speed of 
1 mm/sec. The recorder shall run for the duration of 6.2.15. 

6.2.15.4 Enter VERB 57 Into Kl48. Press the ENTER pushbutton. 

6.2.15.5 Enter 00005 Into 10.48. Press the ENTER pushbutton. 

6.2.15.6 VERB 06 NOUN 6l shall flash on CRT and the following displayed in R1 
and R2: 

R1 ■ 4xxxxx (some Rav. Base axfynxth) 

R2 ■ 4XXXXX (some test site latitude; see Table I) 
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6.2.15.7 If the values displayed in R1 and R2 are correct, proceed with test, if not perform 
the following sequence: 

a. To correct Rl, on the K-Start enter VERB 21, press ENTER pushbutton, 
Axxx.xx, press ENTER (±xxx.xx is correct nav. base azimuth). 

b. To correct R2, on the K-Start enter VERB 22, press ENTER pushbutton, 
axx.xxx, press ENTER (obtain correct site latitude from Table I). 

Table I 


Site 

latitude 

NAA 

+33;921 

MSC 

+29.556 

KSC 

+28.516 


6.2.15.8 Verify the correct dlsfdays on CRT Rl and R2, then on the K-Start enter VERB 33 
and press ENTER pushbutton. 

6.2.15.9 VERB 21 NOUN 30 shall flash on the CRT, requesting a load of the test number. 
Enter the desired test number from Table n and press the ENTER pushbutton. 

NOTE: If all gyros are being tested, the test must be repeated once for each Test 
Number in Table n in the sequence listed. If only one gyro is being tested, the 
test need only be repeated for the two applicable test numbers. 

6.2.15.10 After 160 seconds VERB 06 NOUN 66 shall flash on the CRT. Record the value 
displayed in Rl for the appropriate Test Number in Table n. The data displayed is 
the Scale Factor error in parts per million. The Scale Factor error shall not 
exceed ±1750 PPM. 


TABLE n. DISPLAY OF TEST PARAMETERS 


Test No. 

Symbol 

Display In Rl 

+00001 

Ekx 

±xxxxx 

+00002 

e-f 

±xxxxx 

+00003 

E + z 

±xxxxx 

-00001 

E + x 

±xxxxx 

-00002 

E + y 

±xxxxx 

-00003 

E - z 

±xxxxx 


6.2.15.11 Enter VERB 33, ENTER into K148. 

6.2.15.12 Repeat 6.2.15.9 through 6.2.15.11 until all test numbers in Table n have been 
utilized. When the last test number is entered perform only 6.2.15.9 and 6.2.15.10. 

6.2.15.13 Enter VERB 34, ENTER into K148. 

6.2.15.14 After completion of all test numbers, stop the analog recorders. 

6.2.15.15 Enter VERB 40 NOUN 20, ENTER into K148. 


6.2.15.16 Enter thB following into K148: 


a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER_ 
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6.2.16.7.3 


6.2.16.7.^ 

6.2.16.7.5 


6.2.16.7.6 


6.2.16.7.7 


6.2.16.7.8 

6.2.16.7.9 


6.2.16.7.10 


6.2.16.7.11 


6.2.16.7.12 


Enter VffiB 57 into 10.1*8. Press the ENTER pushbutton. 

Biter 00001 into 10 MQ. Press the ENTER pushbutton. 

VERB 06 NOUN 6l shall appear flashing on CRT and will contain the 
following information: 

FI* +XXX.XX (Sons NB Azimuth) 

R2* +xx.xxx (Some Test Site latitude) 

Insure that R1 - Correct NB Azimuth and R2 ■ Present Test Site 
latitude from Table XX. 


If R1 does not contain the correct XB Azimuth, enter the following 
sequence into 10.1*6. 

a. VERB 21, ENTER 

b. +xxx.xx, ENTER (where +xxxxx is the NB Azimuth) 

If R2 does not contain present Test Site latitude enter the following 
sequence into Kll*6: 

a. VTOB 22, ENTER 

b. Proper Data from Table XX, ENTER 

TABUS XX 


Location 


latitude 


NAA +33-921 
MSC +29.556 
KSC +28.516 


Enter VERB 33 into Kll*8. Press ENTER pushbutton. 


VERB 06 NOUN 66 shall appear flashing on CRT. Verify that the 
following values appear on CRT. 

ri - 400900 •. • 

R2 - +00000 
R3 - +00001 

If the contents of Rl on the CRT are not 400900, enter the following 
sequence into Kll*8. 

a. VERB 21, ENTER 

b. +00900, ENTER 


If the contents of R2 on the CRT are not +00000, enter the following 
sequence into Kll*8: 

a. VERB 22, ENTER 

b. 400000, ENTER 


If the contents of R3 on the CRT are not 400001, enter the following 
sequence into 10-1+8: 

a. VERB 23, ENTER 


FORM M1II-H-X RCV. M4 


b. +00001, ENTER 
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6.2.16.7.13 Verify correct display In Rl, R2, and R3, Enter VERB 33 Into K148. Press the 
ENTER pushbutton. 

6.2.16.7.14 After approximately 17 minutes, VERB 06 NOUN 66 shall appear flashing on the 
CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.15 Enter VERB 33 Into K148. Press the ENTER pushbutton. 

6.2.16.7.16 After approximately 90 see. VERB 06, NOUN 66 shall appear flashing on the CRT. 
Record the value on CRT for Rl and R2 on the calculation sheet. 

6.2.16.7.17 Enter VERB 34 Into K148. Press the ENTER pushbutton. 

6.2.16.7.18 Repeat steps 6.2.16.7.9 through 6.2,16.7.16, substituting poettlon number 
+00002 In R3. 

6.2.16.7.19 Enter VERB 33 Into K148. Press ENTER pushbutton. Reoord the CRT CDU 
glmbal angle Indication and time. 

6.2.16.7.20 After approximately 67 minutes, VERB 06 NOUN 66 shall appear flashing on the 
CRT. Record the CRT CDU glmbal angle Indications and time. Record the value 
on CRT for R2 on the calculation sheet. 

6.2.16.7.21 Enter VERB 34, ENTER into K148. Repeat steps 6.2.16.7.9 through 6.2.16.7.17, 
substituting position number +00003 in R3. 

6.2.16.7.22 Repeat steps 6.2.16.7.18 through 6.2.16.7.20, substituting position number 
+00004 In R3. 

6.2.16.7.23 Enter VERB 34 Into K148. Press ENTER pushbutton. 

6.2.16.7.24 VERB 06 NOUN 66 shall flash on the CRT. Verify the following data Is also 
displayed on the CRT. 

a. Rl - +00900 

b. R2-+00000 

c. R3 - +00005 

If data Is Incorrect perform steps 6.2.16.7.10 through 6.2.16.7.12 entering the 
correct data. Enter VERB 33 Into K148. Press ENTER pushbutton. 

The PROGRAM ALARM and GIMBAL LOCK status lights shall be Illuminated on 
the DSKY. 

6.2.16.7.25 Press the RESET pushbutton. The Program Alarm lamp shall extinguish. In 
approximately 90 sec, VERB 06 NOUN 66 shall appear flashing on the CRT. 

Record the data displayed In Rl and R2 on the CRT. 

6.2.16.7.26 Enter VERB 34 Into K148. Press ENTER pushbutton. Repeat steps 6.2.16.7.24 
thru 6.2.16.7. 25 substituting position no. +00006. 

6.2.16.7.27 Enter VERB 34 Into K148. Press the ENTER pushbutton. VERB 06 NOUN 66 
shall flash on the CRT. Verify the following data Is also displayed on the CRT. 
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6.2.16.7.27 (eontinued) 

a. R1 - 400900 

b. R2 - +00000 

c. R3 - +00007 

If the data Is Incorrect perform steps 6.2.l6.f.l0 thru 6.2.16.7.12 
entering the correct data. 

6.2.16.7.28 Ehter VERB 33 into Kl48. Press ENTER pushbutton. The GIMBAL LOCK 
status lamp shall extinguish. In approximately 17 minutes VERB 06 
NOUN 66 shall flash on the CRT.' Record the data displayed in R2 of 
the CRT. 


6.2.16.7.29 

6.2.16.7.30 

6.2.16.7.31 
6.2.16.8 


Repeat steps 6.2.16.7.27 and 6.2.16.7.28 substituting position no. 
+00008 in R3. 

Repeat steps 6.2.16.7.27 and 6,2.16.7.28 substituting position no. 
+00009 in R3. 

Repeat steps 6.2.16.7.27 and 6.2.16.7.28 substituting position no. 
+00010 in R3. 

To terminate the IMJ Performance Test, enter VERB 36 into Kl48. Press 
ENTER pushbutton. . 


6.2.16.9 Enter the following sequence in Kl48. 

a. VERB 40 NOUN 20, ENTER 

b. VERB 4l NOUN 20, ENTER 

c. . +OOO00, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 


6 . 2 . 16.10 


Calculations 


TABLE XXI 


Position No. as 
Displayed in R3 

+00001 

+00002 

+00003 

+00004 

+00005 

+00006 

+00007 


Quantity Being Measured 

+NBDY 
+X PIPA G 

+NBDZ 
-X PIPA G 
-NBDX + ADIAX 

-NBDX 
.+Z PIPA 0 

+NBDY + AD3RAY 
-Z PIPA G 
+NBDZ + ADIAZ 

+Y PIPA G 
-Y PIPA G 

-NBDX + .707 ADSRAX 


FORM 


■H-t *«V. 
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6.2.16.10.5 


Compute the PIPA Scale Factor error in parts per million from 
values recorded in 6.2.16.10.1 and record in Thble X ± . 




- 2 local ar -l.noonftn-i 

c 

a. 

PIPA S.F. Error * | 

+PIPAG - (PIPAG) , r _ : , . I 

10 6 

b. 

X PIPA S.F. Error * 

r 2 local 1 r 

LUhe 2 - line 4 **.000000 . 

_..ue • - 4 

r 2 local ar 

[_llne U - line 12 _1 - 000000 

w 

c. 

Y PIPA S.F. Error * 

]“ 6 

d. 

Z PIPA S.F. Error ■ 

[line 7 1 -line 9 ,"^ 000000 . 

w 


the 


T5ie PIPA S.F. Error shall not exceed ±2000 PPM 


6 . 2 . 16 . 10.6 


TABLE XXII 

Location 

NAA 

MSC 

KSC 


Local Gravity values 
Local Gravity (cm/sec 2 ) 

979.56 

979.29 

979.24 


Compute the PIPA Bias in cm/sec 2 
and record in 'Cable x . 


from the values recorded in 6 . 2 . 16 . 10 . 


a. 

b. 

c. 

d. 


X PIPA Bias * line 2 + line 4 

-5- 

Y PIPA Bias - line 11 + line 12 

-S- 

Z PIPA Bias * line 7 -» line 9 

2 “ 


The PIPA Bias shall not exceed ±2.26 cm/««c 2 . 

6.2.16.10.7 Calculate NBD, ADSRA, and ADIA from the values recorded in 6.2.16.10 1 
and record in Table X ± . v.^.au.au.a 

a, NBDX * - (line 6 ) - 
NBDX - - (line 1 - 
NBDZ - line 3 - 

NBD shall not exceed ± 15 meru. 


FORM MtSI-M-2 REV. 
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6.2.17 SXT-NB-Flne Alignment Test 

6.2.17.1 Perform Master Initialization 6.2.5.3 before proceeding. 

6.2.17.2 Prior to performing this test, the G&N Installation Qualification 

Fixture shall be installed on the supporting fixture and adjusted 
to permit proper operation of the G&N optics. The G&N have 

had OPERATE power applied for a minimum 0 f 1 hour. 

6.2.17.3 Set the G/N POWER-OPTIC S switch to'OPTICS. Verify that 1-26 VDC 
OPTICS OPERATE HJS (CG 1530) is +28.0 + 3-0 VDC. Verify that the 
OPTX 28V 800 cps 0° ph (CO 1211) an? OPTX 20V 800 cps 5< -90® ph 
(CG 1 2 1 2 ) are not flashing on the CRT. 

6.2.17.4 Enter the following into KL48. 

a. VERB 0 1 NOUN 10, ENTER 

b. 00003, ENTER 

c 

Record R1 ■ AAAAA and the time of day. 

6.2.17*5 Enter the following into in lifl T 

a. VERB 21 NOON 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 

Record R1 « hrhrb 

6.2.17.6 Perform the following calculations: 

a. HI (BEEBE) x 5.12 __ 

36OO 7 ^ m (Hrs. in high order scaler channel 3) 

b. 23.3 - CCCC.C - DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. 

DO NOT enter any of the SM misalignment tests within -0.2 hours of 
the time of day calculated in step 6 . 2 . 17 . 6 .C. This*is the time at 
which the high order scaler, channel 3, will overflow. If a SM 
misalignment test is being performed at' this time, unacceptable test 
results will occur. 
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6.2.17.7 On the GUI Indicator Control Panel set the following switches 
to the position Indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPL ING to DIRECT 

c. CONTROLLER SPEED to L0 

d. OPTICS MODE to ZERO 

6.2.17.8 Enter the following into the DSKI: 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 

Record R1 - XXOT 
Enter the following into the DSKIi 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY’, ENTER where T' is determined by Table II and XXXX 
is that recorded above. 

TABLE II 


6.2.17.9 


I (flXM 6.2.17.8) 

0 

1 

2 

3 

k 

5 

6 

7 

Y' 

2 

3 

2 

3 

6 

T 

6 

7 


6.2.17.10 Initiate the test by entering the following sequence into the 
IEB DSKI. 

a. VERB 57> ENTER 

b. 00003, ENTER 

6.2.17.11 Observe VERB 06 NOUN 61 flashing on the DSKI. The following data 
is displayed in R1 and R2 on the DSKI. 

a. R1 - +13500 

b. R2 ■ +xx.xxx (Site Latitude from Table I) 

Table 1 

Test Site Latitude 

KAA . +33-921 


KSC 

MSC 


+28.516 

+29.556 


FORM MISI-M-Z R«V. M4 
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6.2.17.12 


6.2.17.13 


6.2.17.14 


6.2.17.13 


6.2.17.16 


6.2.17.17 


If the date displayed is correct enter VERB 33 BRER into the DSKT. 
If the value displayed is other than -*-13300 in R1 and the correct 
Site latitude in R2, correct the data by entering the following 
sequence into the DSKT. 

a. VERB 21, ENTER 

b. +13500, ENTER 
C. VERB 22, ENTER 

d. +XX.XXX, ENTER (+xx.xxx ■ Site Latitude frost Table i) 

e. VERB 33, ENTER 

Observe VERB 21 NOUN 30 flashing on the DSKT. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 

0. +00001, ENTER 

Observe VERB 06 NOUN 61 flashing on the DSKT. The following data 
shall be displayed in Rl, R2 and R3* 

a. Rl ■ +xrx.xx &1B Azimuth) 

b. R2 - +xx.xxx (X-o Elevation) 

c. R3 - 0)001 . 

If the data displayed is correct enter VERB;33 ENTER into the DSKT. 
If Rl and R2 do not contain the correct Y-g azimuth and elevation, 
correct the data by entering the following sequence into the DSKT. 

a. VERB 24, ENTER 

b. +xxx.xx + 002.00 degrees, ENTER flue Azimuth) 

c. +XX.XXX + 02.000 degrees, ENTER (Yjjb Elevation) 

d. V£kB 33, kNT mt 

Observe VERB 06 NOUN 61 flashing on the DSKT. The following 
data shall be displayed in Rl, R2 and R3« 

a. Rl * +xxx.xx (Zjjg Azimuth) 

b. R2 ■ +XX.XXX (Zg- Elevation) 

c. R3 - 00002 

If the data displayed is correct enter VERB 33 ENTER into the DSKT. 
If Rl and R2 do not contain the correct Zgg azimuth and elevation, 
correct the data by entering the following sequence into the DSKT. 

a. VERB 24, ENTER _• 

b. +xxx.xx + 002.00 degrees> ENTER Azimuth) 

c. +xx.xxx + 02.000 degrees, ENTER (Zyg Elevation) 

d. verb 33 Renter 
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Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When VERB 51 NOUN 30 flashes on the DSKY set the OPTICS MODE switch to 
CMC. The CMC will align the SXT to the Target 2 position. When alignment 
is complete as observed by no further movement of the TPAC, set the OPTICS 
MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and press 
the MARK pushbutton. If satisfied that the MARK was good press the ENTER 
pushbutton. If not satisfied with the MARK press the MARK REJECT pushbutton 
and repeat this step. 

NOTE: The following two MARKS must be performed as quickly as possible. 

In no case shall the time between the first and second MARK exceed two minutes. 

Repeat steps 6.2.17.23 through 6.2.17.26. 

In approximately 7 minutes VERB 06 NOUN 66 shall flash on the DSKY and the 
test results shall be displayed. R1 and R2 on the DSKY shall display the mis¬ 
alignment of one of the horizontal PIPA'a in arc seconds (R1 - whole, R2 - 
fractional). Record R1 and R2. (See Table H for PIPA displayed). 

Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 66 flashes R1 
and R2 on the DSKY shall display the misalignment of the second horizontal 
PIPA in arc seconds (R1 whole, R2 fractional). (See Table m for PIPA displayed). 
Record R1 and R2. 

Enter VERB 34 ENTER into the DSKY to terminate the test. 

Repeat steps 6.2.17.10 through 6.2.17.30 substituting position no. 00002 in 
6.2.17.13. a. * 


Enter the following sequence into the DSKY: 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 
o. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 


MIII.M-l MV. M4 
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6.2.17.33 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to OFF. 


Table m. DISPLAY CONDITIONS AT TEST COMPLETION 
Poaition BM Orientation Horizontal Misalignment Component 



*SM 

Y SM 

Z SM 

6.2.17.28 

6.2.17.29 

1. 

UP 

SW 

SE 

y sm 

Z SM 

2. 

SE 

sw 

DN 

X SM 

y sm 

3.* 

SE 

UP 

SW 

*SM 

Z SM 


* Position 3 is not run in the Spacecraft because of GIMBAL LOCK considerations. 


6.2.17.34 Calculations 


6.2.17.34.1 a. Ysm misalignment - ( )M*M. 

b. Z SM misalignment - ( ) R1.R2 

c. Xg M misalignment * ( ) R1.R2. 

d. Ysm misalignment * ( ) 

6.2.17.34.2 Enter the latest values from 6.2.16 IMU Performance Test. 


a. 

Y PIPA hiss - 

cm/sec 2 


b. 

V PIPA Mas - 

cm/sec* 


c. 

7. PIPA hiss « 

_cm/sec 2 


d. 

$ x m 210 (X PIPA bias) » . 


jure see, 

e. 

By - 210 (Y PIPA bias) -_ 


_arc see. 

f. 

6 m 210 (Z PIPA bias)-_ 


jure see, 


6.2.17.34.3 


*. Y sm misalignment. • • 

b. Z gM misalignment... 

c. XgM misalignment. • • 

d. Y gM misalignment.... 

The SM misalignments in each orientation, excluding PIPA bias, shall not 
exceed ±150 arc seconds. 


VMM Mill- 








f 


NORTH AMERICAN AVIATION, INC. 
SPACEand INFORMATION SYSTEMS DIVISION 

13S14 LAKEWOOD BLVO. DOWNEY. CALIFORNIA 


HD 1002348 A 


CODE IDENT. NO. 03953 


NUMBER 

REVISION LETTER 



nun 1 i 

PAGE 




6.2.18 


6.2.18.1 


6.2.18.2 


Gyrocompasstng Test 


f Pong:*' Or; '3-; hrr \o?n 

\*:.ti'»r rot Iv-.r interrupt*If 


Note; 


Perform Master Initialization 6.2. 5.3 befor^proceedli*. 


ry-'.Q 


Set the O/H POWER-0PT1CS switch on the T.ER Lighting Control Panel to 
OPTICS. Verity that __28 vdc OPTICS OPERATE BUS (OG 1530) is +28.0 
+ 3*0 vdc. Verify that OPTX 28V 800 cps l£ 0° (OG 1211) and OPTX 28V 
000 cps 5^ - 90° (OG 1212) are not flashing on the CRT. 


Obtain the most recent values for NBD, ADSRA, and ADIA. Load this 
data into the CMC using the following sequences 


VERB 21 NOUN 01, ENTER 

1432, ENTER 
NBDX, ENTER 

1433, ENTER 
HEDY, ENTER 

1434, ENTER 
NBDZ, ENTER 

1435, ENTER 
ADIAX, ENTER 

1436, ENTER 
ADIAY, ENTER 

1437, ENTER 
ADIAZ, ENTER 

1440, HITER 
ADSRAX, ENTER 

1441, HITER 
ADSRAY, ENTER 

1442, ENTER 
AD6RAZ, ENTER 

6.2.18.3 If the gyrocompass azimuth will require that the Stable M ember be 

aligned to a non-standard position, it will be necessary to load 
the correct orientation matrix into the CMC. matrix l oaded 

into PREIMTRX through PREIMTRX + 17D. 

6.2.18.4 Enter the following into the DSKYi 


a. VERB01 NOUN 01, ENTER 

b. 00362, ENTER 

Record R1 * XXXXY 


FORM MIX 
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6.2.19 

6.2.19.1 

6.2.19.2 


6.2.19.3 

6.2.19.4 

6.2.19.5 

6.2.19.6 

6.2.19.7 

6.2.19.8 

6.2.19.9 

6.2.19.10 


NORTH AMERICAN AVIATION. INC. 

BPACKand INFORMATION 8YBTKMH DIVISION 
*a»!4 UKIWOOO ILVD . OOWNIV CALIFORNIA 


COOK I DENT. NO. 039SI 


NUMSER 

REVISION LETTER 



~r mm inz 

FACE 


CMC Voltage Margin Teat 

Verify that the GfiN IMU HTR MNA * MNB circuit breakers are engaged, 
Computer MNA 6 MNB breakers are engaged, IMU MNA A MNB circuit <. 
breakers are not engaged, and the GIN Power - IMU switch on the LEB 
Lighting Control Panel Is In the OFF position. 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution ; During the performance of this test the +4 VDC CMC Power Supply 
shall not be operated at less than +2.5 VDC or greater than 5.2 VDC (CG 1030). 
The +14 VDC CMC Power Supply shall not be operated at less than +8.5 VDC or 
greater than +17.0 VDC (CG 1020). The DSKY alpha numerics and status lamps 
shall be turned to the absolute minimum brightness for this test. 

Note: The flashing Indication of the CMC Power Supplies on CRT may be dis¬ 
regarded for this test. The charts In Table 1 may be used to determine 
approximate values for the "XX. X" values of C-156 voltage dial settings 
corresponding to various power supply voltages. 

Into R154 Insert 0001. Verify and execute. 

Into Cl 56 Insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 Is between -3.0 and -5.0 VDC. 

Into Cl56 Insert -050001234. Verify and execute. Verify on the CRT that 
GV0106 Is between -4.0 and -6.0 VDC. 

Into R154 Insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply, and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting each 
C-Start entry until CG 1020 Is +12.1 (+0.1, -0.0) VDC and CG 1030 is +3.40 
(M>. 03 - 0.00) VDC. 

Initiate CMC Self Check by Inserting the following Into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 
Walt 200 seconds. 

Insure that the DSKY RESTART lamp does not light, and that 

a. VERB 05 NOUN 31 

b. Rl-01102 

does not appear on the DSKY. '« 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify the 
RESTART lamp on the DSKY Is lighted. Disregard other DSKY Indications. 

U RESTART does not light, repeat 6.2.19.3. 
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10 


Set the INHIBIT VOLTAGE FAIL switch to ON. Insert the followtr* Into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

Into R154 insert 0001. Verify and execute. 

Into Cl56 Insert +108001244. Verify and execute. Verify on the CRT that 
GV0116 Is between +0.8 and +11.8 VDC. . 

Into R154 Insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 6.2.19.12 
through 6.2.19.14 adjusting the C-Start entry until CG 1020 Is 16.4 (4*0.0, -0.1) 
VDC. 

Press ERROR RESET on K148. Watt 200 seconds. Ensure that the DSKY 
RESTART lamp does not light and that 

a. VERB 05 NOUN 31 

b. Rl* 01102 

does not appear on the DSKY. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that the 
DSKY RESTART lamp la lighted. Disregard other DSKY Indications. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K148 Insert 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

Into R154 Insert 0001. Verify and execute. 

Into C156 enter +092001234. Verify and execute. Verify on the CRT that 
GV0106 is between +8.2 and +10.2 VDC. 

Into R156 insert 0111. Verify and execute. 


Observe CG 1030, +4 VDC CMC Power Supply on the CRT. Repeat 6.2.19.19 
through 6.2.19.21 adjusting the C-Start entry until CG 1030 Is +4.60 (M).00, 
-0.03) VDC. 
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NUMBER 

REVISION LETTER 

_ 


~'llll IT 1 

RACE 


6.2.19.23 Press ERROR RESET on K148. Walt 200 seconds. Ensure that the DSKY 
RESTART does not light and 

a. VERB 05 NOUN 31 

b. R1 * 01102 

does not appear on the DSKY* 

6.2.19.24 Set the INHIBIT VOLTAGE PAIL switch on the PSAAM to OFF. Verify that the 
DSKY RESTART lamp is lighted. 

6.2.19.25 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K148 Insert 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

6.2.19.26 Into R154 Insert 0001. Verify and execute. 

6.2.19.27 Into Cl56 Insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 Is between -3.0 and -5.0 VDC. 

6.2.19.28 Into R154 Insert 0111. Verify and execute. 

6.2.19.29 Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 6.2.19.26 
through 6.2.19.28 adjusting the C-Start entry until CG 1020 Is +12.1 ffO.l, -0.0) 
VDC. 

6.2.19.30 Press ERROR RESET on K148. Wait 200 seconds* Ensure that the DSKY RESTART 
lamp does not light and 

a. VERB 05 NOUN 31 

b. Rl-01102 

does not appear on the DSKY. 

6.2.19.31 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that the 
DSKY RESTART lamp to lighted. Disregard other DSKY Indications. 

6.2.19.32 Into R154 Insert 0000. Verify and execute. 

6.2.19.33 Terminate CMC Self-Check by Inserting Into K148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 
C* 00000, ENTER 

6.2.19.34 Ensure that CG 1020, +14 VDC CMC Power Supply indication, to +14.0+0.4 and I 
that CG 1030, +4 VDC CMC Power Supply Indication to +4.00+0.20 VDC on the CRT. 
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6.2.21 


Spacecraft Control and Displays Test. 


6.2.21.1 

6.2.21.2 


Proceed with this test if the Operate Power On Test of 6.2.3 and 
system operation has not been Interrupted. If system operation 
has been interrupted, perform 6.2.5.2 before proceeding. 

FDAI Attitude Error. 


6.2.21.2.1 Insert in 10.1*8 

a. V57 ENTER 

b. 00013 ENTER 


6.2.21.2.2 


6.2.21.2.3 

6 . 2 . 21 . 2 . 1 * 


6.2.21.2.5 


6.2.21.2.6 


6.2.21.2.7 


Observe on CRT 

* 

a. 

V06 HOI 

Flashing 

b. 

PROG 

07 

c. 

HO ATT 

OH 

d. 

Rl, R2, and R3 

Approx. 00000 


Insert in 10.1*8 
a. VERB-33* ENTER 
Observe on CRT 


a. 

vo6 • 

Rl Flashing 


b. 

Rl 

-*00385 


c. 

R2 

-00385 


d. 

R3 

400385 


e. 

HO ATT 

OFF 


Record CRT indications 


a. 

OG 2279 

ROLL ATT ERROR - CDU DAC OUT 

4-16.88 ± I.65 degree 3 

b. 

CG 2219 

PITCH ATT ERROR - CDU DAC OUT 

-16.88 ± I.65 degrees 

c. 

CG 221*9 

YAW ATT ERROR - CDU MC OUT 

4-16.88 ± 1.65 degrees 

Insert in Kl48 


a. 

VERB 33, 

ENTER 



Observe on CRT 


a. 

V06 

HOI Flashing 

b. 

Rl 

400384 

c. 

R2 

-00384 

d. 

R3 

400384 


• M—1 MV. B-44 












6.2.21.2.6 

6.2.21.2.9 

6.2.21.2.10 

6.2.21.2.11 

6.2.21.2.12 

6.2.21.2.13 

6.2.21.2 .Ik 

6.2.21.2.15 

6 . 2 . 21 . 2.16 




* 




HD 10G23li8 A 



Record CRT Indications 

a. OG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 00 2219 PITCH ATT ERROR - CDU DAC OUT 

c. OG 221*9 YAH ATT ERROR - CDU DAC OUT 

Insert in lQl+8 
a. VERB 33, ENTER 


Observe on CRT 


Flashing 
400160 . 
-00160 


416.66 ± 1.65 degrees 
- 16.86 ± 1.6$ degrees 
416.66 ± I .65 degrees 


Record CRT Indications 

a. OG 2279 ROIL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. OG 22l*9 YAW ATT ERROR - CDU nAC OUT 

Insert in Kl48 
a. VERB 33, ENTER 


Observe on CRT 


Flashing 


b* R1 400135 

S; 8 * 

Record CRT indications 

a. OG 2279 ROLL ATT ERROR * CDU DAC OUT 

b. OG 2219 FITCH ATT ERROR - CDU DAC OUT 

c. OG 221*9 YAW ATT ERROR - CDU DAC OUT 

Insert in Kll*8 
a. VERB 33, ENTER 
Observe on CRT 

a. V06 HOI Flashing 


46.95 * O .69 degrees 
-6.95 * O .69 degrees 
46.95 * O .69 degrees 


45.88 ± 0.59 degrees 
-5.88 ± 0.59 degrees 
45.88 ± 0.59 degress 


-00090 

-*00090 
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"J 1 1 1 1 1 1 

6 . 2 . 21 . 2.17 

Record CRT indications. 



a. 

CG 2279 ROLL ATT ERROR - CDU DAC OUT 



b. 

CG 2219 PITCH ATT ERROR - CDU DAC OUT 



c. 

CG 2249 YAW ATT ERROR - CDU DAC OUT 

6 . 2 . 21 . 2.18 

Insert in Kl48 




a. 

VERB 33, 

ENTER 

6 . 2 . 21 . 2.19 

Observe on CRT 




a. 

V06 HOI' 

Flashing. 



b. 

R1 

+00000 



c. 

R2 

+00000 



d. 

R3 

-00090 

6 . 2 . 21 . 2.20 

Record CRT indications 



a. 

CG 2279 ROLL ATT ERROR - CDU DAC OUT 



b. 

CG 2219 PITCH ATT ERROR - CDU DAC OUT 



c. 

CG 2249 YAW ATT ERROR - CDU DAC OUT 

6 . 2 . 21 . 2.21 

Insert in Kl46 




a. 

VHIB 33, 

ENTER 

6 . 2 . 21 . 2.22 

Observe on CRT 




a. 

V06 HOI 

Flashing 



b. 

R1 

-00090 



0 . 

R2 

+00090 



d. 

R3 

-00135 


6.2.21.2.23 Record CRT Indications 

a. 00 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 0G 2219 PITCH ATT ERROR - CDU DAC OUT 

c. 0G 2249 YAH ATT ERROR - CDU DAC OUT 

6.2.21.2.24 Insert in Kl48 
a. VERB 33, • 

6.2.21.2.25 Observe on CRT 


ENTER 


a. 

V06 

N 01 

Flashing 

b. 

R1 


-00135 

c. 

R2 . 


+00135 

d. 

R3 


-OOI 60 


FORM MIXI-M-X RCV. *-«4 


HD 1002346A 


PACE 


+3*93 ± 0.39 degrees 
-3*93 * O .39 degrees 
+3*93 * 0.39 degrees 


0.00 ± 0.19 degrees 
0.00 ± 0.19 degrees 
-3.93 * 0.39 degrees 


-3»93 * 0.39 degrees 
+3*93 ± 0.39 degrees 
-5*88 A 0.59 degrees 
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6.2.21.2.26 


6 . 2 . 21 . 2.27 

6.2.21.2.28 


6 . 2 . 21 . 2.29 


6.2.21.2.30 

6.2.21.2.31 


6 . 2 . 21 . 2.32 


6 2.21.2.33 
6.2.21.2.34 


Record CRT indications 

a. 0G 2279 ROLL ATT ERROR - CDU VAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU VAC OUT 
'c. CG 2249 YAW ATT ERROR - CDU LAC OUT 

Insert in Kl48 


a. VERB 33, 

ENTER 

Observe on CRT 

a. V06 HOI 

Flashing 

b. R1 

-00160 

e. R2 

+00160 

d. R3 

-00384 

Record CRT indications 

a. OG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU EAC OUT 

c. OG 2249 YAW ATP ERROR - CDU EAC OUT 

Insert Kl48 


a. VERB 33, 

ElfFER 

Observe on CRT 

a. V06 HOI 

Flashing 

b. R1, 

-00384 

c. R2 

+00384 

d. R3 

-OO 385 

Record CRT indications 

a. CG 2279 BOLL ATT ERROR - CDU EAC OUT 

b. CO 2219 PITCH ATT ERROR - CDU MC OUT 

c. CO 2249 YAH ATT ERROR - CDU DAC OUT 

Insert in 10.48 

a. VERB 33, 

EHTHl 

Observe on CRT 

a. V06 HOI 

Flashing 

b. R1 

-00385 

c. R2 

+OO 385 


+00000 


d. R3 


v$» 
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6.2.21.2.35 Recora CRT Indications 

a. CG 2279 ROLL ATT ERROR - CBU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU EAC OUT 

c. CG 22k9 YAH ATT HIROR - CEU EAC OUT 


6 . 2 . 21 . 2.36 


6.-2.21.2,37 


Insert in KlA8 


a. V21 HOI 

ENTER 

b. 025^5 

ENTER 

c. 03302 

ENTER 

d. V33 

ENTER 

Observe on CRT 


a. V 06 H03 

Flashing 

b. HO ATT 

OH 

c. R1 

+00000 approximately 

d. R2 

+00000 approximately 

e. B3 

, +00000 approximately 


- 16.88 t I .65 degrees 
+ 16.88 i 1.65 degrees 
0.00 ± 0.19 degrees 
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ND 1002348 A 


REVISION LETTER 

T I I I I I 


6.2.21.3 TVC Test 

6.2.21.3.1 The O/N Autopilot Control and SPS Ready discretes shall be applied 
to the G/N Interface. 

6.2.21.3.2 Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 

6.2.21.3.3 Insert In 10.48 

a. VERB 33* ENTER 

6.2.21.3.4 Observe on CRT 



a. 

V 01 N10 

Flashing 


b. 

R1 

X7373 


c. 

R3 

00030 

6 . 2 . 21 . 3.5 

Insert in Kl48 



a. 

V 33 

ENTER 

6 . 2 . 21 . 3.6 

Observe on CRT 



a. 

V 01 , Noun 10 

Flashi 


b. 

R1 

37777 


c. 

R3 

00031 

6 . 2 . 21 . 3.7 

Insert in Kl48 



a. 

V 33 ENTER 


6 . 2 . 21 . 3.8 

Observe on CRT 



a. 

V06 N03 

Flashing 


b. 

R1 

+00385 


c. 

R2 

-OO 385 


d. 

R3 

400003 


6.2.21.3*9 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

6.2.21.3.10 Insert in Kl48' 

a. VERB 33* ENTER 


♦ 16.88 ± 1.00 degrees 
- 16.88 ± 1.00 degrees 


114 


FORM RKi 










ND 1002348 A 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
iaai4 LAKEWOOD BLVO. OOWNEV. CALIFORNIA 

COOE IDENT. NO. 03953 


6.2.21.3*11 Observe on CRT 

a. V06 H 03 Flashing 

b. R1 +00384 

c. R2 -00384 

d. R3 +00003 

e. HO ATT OFF 


6.2.21.3.12 Record CRT indications 

a. 00 3722 TRUNNION CDU EAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6 . 2 . 21 . 3.13 

Insert in 10.48 . 



a. 

VERB 33, 

ENTER 

6 . 2 . 21 . 3.14 

Observe on CRT 



a. 

V06 N 03 

Flashing 


b. 

R1 ! 

+00160 


c. 

R2 

-00160 


d. 

R3 

+00003 


6.2.21.3.15 Record CRT indications 

a. OG 3722 TRUNNION CDU DAC OUTPUT 

b. . CG 3721 SHAFT CDU DAC OUTPUT 


6 . 2 . 21 . 3.16 

Insert in Kl48 



a. 

VERB 33 ENTER 


6.2.21.3.17 

Observe on CRT 



a. 

V06 N 03 

Flashing 


b. 

R1 

+00135 


c. 

R2 

-00135 


d. 

B3 

+00003 


6.2.21.3*.l8 Record CRT indications 

a. OG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

6.2.21.3*19 Insert in 10.48 

a. VERB 33 ENTER 


+ 16.88 ± 1.00 degrees 
- 16.88 ± 1.00 degrees 


+ 6.95 ± 0.4l degrees 
- 6.95 ± 0.4l degrees 


+5*88 ± 0.35 degrees 
-5.88 ± 0.35 degrees 
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6.2.21.3*20 Observe on CRT 


a. 

V06 

N 03 

Flashing 

b. 

R1 


400090 

c. 

R2 


-00090 

d. 

R3 


400003 


6.2.21.3.21 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT +3*93 * 0.24 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT -3*93 * 0.24 degrees 

6.2.21.3.22 Set the OPTICS CONTROLLER SPEED Switch on the Indicator Control 

panel to HI. . 

6.2.21.2.23 Insert in Kl48 

a. VERB 33 ENTER 

6.2.21.3.24 Observe on CRT 

a. V06 N 03 Flashing 

b. R1 400000 

c. R2 .400000 

d. R3 400003 

6.2.21.3.25 Vhile holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications. 

a. CG 3722 TRUNNION CDU DAC OUTPUT 0.00 ± 0.19 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT 0.00 ± 0.19 degrees 

6.2.21.3.26 Insert in Kl48 

a. VH*B 33 ENTER 

6.2.21.3.27 Observe on CRT 

a. V06 N 03 Flashing 

b. R1 -00090 

d. R2 400090 

d. R3 400003 


6.2.21.3*28 


Record CRT indldatlons 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


-3.93 ± .24 degrees 
4-3.93 ± .24 degrees 
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6.2.21.3.38 Record CRT indications 

a. 0G 3722 TRUNNION CDU VAC OUTPUT 



b. 

00 3721 SHAFT CDU DAC OUTPUT 

6.2.21.3.39 

Insert in 10.48 



a. 

VERB 33 

ENTER 

6 . 2 . 21 . 3 . 

Observe on CRT 



a. 

V06 N 03 

Flashing 


b. 

R1 

-00385 


c. 

R2 

400385 


d. 

R3 

400003 


6.2.21.3.41 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


Insert in Kl48 


a. 

V 34 


ENTER 

b. 

V 40 

N 20 

ENTER 

c. 

y 4i 

H 20 

ENTER 

d. 

400000 


ENTER 

e. 

400000 


ENTER 

f. 

400000 


ENTER 


- 16.66 ± 1.00 degrees 
+ 16.88 ± 1.00 degrees 


- 16.88 ± 1.00 degrees 
+ 16.88 ±1.00 degrees 
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APPENDIX I 


Nomenclature 


CG 1020 +14 VDC CMC SUPPLY 

CG 1030 +4 VDC CMG SUPPLY 

CG 1040 +120 VDC PI PA SUPPLY 

CG 1051 +20 VDC PIPA SUPPLY 

CG 1052 -20 VDC PIPA SUPPLY 

CG 1070 +4 VDC CDU SUPPLY 

CG 1100 -20 VDC SUPPLY 

CG 1110 2.5 VDC ™ BIAS 

CG 1201 I MU 20V .0KC 1* 0* RMS 

CG 1202 IMU 20V .0KC 5^ - 90° RMS 

CG 1203 IMU 20V .©KC 0*RMS 

CG 1207 PH DIFF IMU 5t 0°, -90* 

CG 1211 OPTX 20 V .0KC 1$ 0* RMS 

CG 1212 OPTX 20V .0KC 5$ - 90° RMS 

CG 1220 PH DIFF OPTX 1% IMU 1* 

CG 1331 3.2 KC 20V SUPPLY 

CG 1336 PH DIFF 3.2 KC 20V/CMC SYNC 

CG 1500 +20 VDC IMU OPERATE BUS 

CG 1510 +20 VDC IMU STANDBY BUS 

CG 1520 +20 VDC CMC OPERATE BUS 

CG 1530 +20 VDC OPTX OPERATE BUS 

CG 2001 X PIPA SG 0/P 

CG 2021 Y PIPA SG 0/P 

CG 204l Z PIPA SG 0/P 

CG 2100 IP SERVO ERROR QUAD 

CG 2112 IG IX RESOLVER 0/P SIN 

CG 2113 IG IX RESOLVER 0/P COS 

CG 2117 IG SERVO ERROR IN PHASE 

CG 2120 IG TORQUE MOTOR CURRENT 

CG 2130 MO SERVO ERROR QUAD 

CG 2142 MG IX RESOLVER o/P SIN 

CG 2143 MG IX RESOLVER 0/P COS 

CG 2147 MG SERVO ERROR IN PHASE 

CG 2150 MG TORQUE MOTOR CURRENT 


CG 2160 OG SERVO ERROR QUAD . 

CG 2172 OG IX RESOLVER 0/P SIN 

CG 2173 OG IX RESOLVER 0/P COS 

CG 2177 OG SERVO ERROR IN PHASE 

CG 2100 OG TORQUE MOTOR CURRENT 
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PSAAM and/or SCA 
Uncertainty % of 
Full Scale 


+14.0 ± 0.4 VDC 0* 

+4.00 ± 0.2 VDC ojt 

+120 ± 6.0 VDC 1* 

+20.0 ± 1.2 VDC 0* 

-20 ± 2 VDC ojt 

+4.0 ± 0.2 VDC ojt 

-27.5 ± 6.0 VDC 0 % 

+2.50 ± 0.05 VDC Ojt 

20.00 ± 0.56 VRMS It 

20,0 ± 1.4 VRMS 1.5* 

20.0 ± 2.1 VRMS 1.5* 

90 ± 10* 3 % 

20.00 ± 0.56 VRMS 1.5% 

20.00 ± 1.40 VRMS 1.5* 

0° ± 10° 3 1 

20.6 ± 0.56 VRMS 1* 

0 * ± 10 * 3 1 

20.0 ± 3 VDC Ot 

20.0 ± 3 VDC 0 1 

20.0 ± 3 VDC Ot 

20.0 ± 3 VDC Ot 

5 VRMS max 

5 VRMS max 3 $ 

5 VRMS max 3 1 

0.0 ± 1.2 VRMS Jt 

(10.30 ± 1.04) 2.5 t 

19.65 ± 0.98 VRMS © 45* 

19.65 ± 0.98 VRMS © 45* 2.5* 
0.0 ± 60mv RMS © null 2$ 

0.125 amp max during 2$ 

Fine Alignment Torquing 
0.0 ± 1.2 VRMS 3 t 

.19.65 ± 0.98 VRMS © 45* 2.5* 

19.65 ± 0.98 VRMS © 45* 2.5* 

0.0 ± 60 rav rms © null 2$ 

0.125 amp max during 2$ 

Fine Align Torquing 
0.0 ± 1.2 VRMS 3 t 

19.65 ±0.98 VRMS © 45* 2.5* 

- 19.65 ± O .98 VRMS © 45* 2 . 5 j i 

0.0 ± 60 mv RMS © null 2$ 

0.125 amp max during 2$ 

Fine Align Torquing 
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Signal 

CO 2219 
CG 2220 
CG 2221 
CG 2249 
CG 2250 
CG 2251 
CG 2279 
CG 2280 
CG 2281 
CG 2300 
CO 3011 
CO 3021 
CO 3117 
CO 3118 
00 3140 
CO 3145 
CG 3150 
CG 3155 

CG 3160 
CG 3170 
CG 3721 
CG 3722 
CG 4300 
7G 6020 
CG 6021 
CG 2301 


PSAAM and/or 3CA 

G&N Test Uncertainty f of 

Nomenclature Requirements Full Scale 


PITCH ATT ERROR-CDU DAC 0/P 5.06 ± 0.5 VRMS 0 ij* 2f 

IG CEU FINE ERROR 0.0 ±0.7 VRMS 0 null if 

IG CDU COARSE ERROR 0.0 ± 0.68 VRMS 0 null l£ 

YAW ATT ERROR-CDU DAC 0/P 5.06 ± 0.5 VRMS 0 17* 2$ 

MG CEU FINE ERROR 0.0 ± 0.7 VRMS 0 null 1% 

MG CEU COARSE ERROR 0.0 ± 0.68 VRMS 0 null 1% 

ROLL ATT ERROR-CEU EAC 0/P 5*06 ± 0.5 VRMS 0 17* 2% 

OG CEU FINE ERROR G.O ± 0.07 VRMS 2 null 1$ 

OG CDU COARSE ERROR O.Q ± 0.68 VRMS 1^ 

PIPA TEMPERATURE 130 ± 1.5*F Operate Mode 0 * 

TRUNNION CEU FINE ERROR 0.0 ± 0.07 VRMS 0 null if 

SHAFT CDU FINE ERROR 0.0 ± 0.07 VRMS 0 null 1 % 

SXT SHAFT SERVO ERROR IN PH 2 VRMS max 2$ 

SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 2% 

SXT SHAFT TACH 0/P 3.1 ± 1.1 VRMS ©Hi Rate 2$ 

SXT SHAFT MTR CONTROL WINDING 3*3 1 1.3 VRMS @Hi Rate 2$ 

SXT TRUNNION TACH 0/P 3*3 * 1.3VRMS 0 Hi Rate 2$ 

SXT TRUNNION MTR CONTROL O .85 ± 0.35 VRMS 2% 

WINDING at Hi Rate 

SCT SHAFT TACH 0/P 3.3 ± 1.3 VRMS 0 Hi Rate 2$ 

SCT TRUNNION TACH 0/P O .85 ± 0.35VRMS @Hi Rate 2$ 

SHAFT ODU DAC 0/P 5.06 ± 0.50VRMS 017° l£ 

TRUNNION CDU DAC 0/P 5.06 ± 0.50 VRMS @17* if 

etc te*«» 87.5 ± 42.5 # F Of 

PIPA CAL MODULE TEMP 72.5 ± 27.5 # F Of 

IMU 800 cps 5* TEMP (PSA) 90 ± 30 # F 0* 

IRIG TEMPERATURE 135 * 2.5°F in Operate Of 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use when testing the G&N System in the spacecraft. 
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INTRODUCTION 

The individual Spacecraft (SC) installed Guidance and Navigation (G&N) 
System to be checked out per this process specification shall consist 
of one of each of the following major assemblies: The* applicable part 
numbers shall be determined by drawing No* 2014999. 

1 - Optical Unit Assembly 

1 - Navigation Base Assembly, Block II 

1 - Inertial Measurement Unit (IMU) & PI PA Elect. Assy. 

1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - G&N Interconnect Harness Assembly 
1 - Signal Conditioner Assembly 
1 - Display and Control Group { D & C) 

1 - Coupling Data Unit 

The G&N System herein shall be identified as a Block II system. The 
computer contains the program flight ropes in the core rope memory. The 
teat requirements herein are based on Sundlsk Rev. 202. 

SCOPE 

This specification outlines the checkout requirements for the G&N System 

installed in the Apollo Command Module Spacecrafts and tested in the VAB 
or on tne PAD. 

This document is to be used as technical support for all Block II GAN 
System test documentation for Command Module spacecraft testing. This 
document shall be amended by addendum to support applicable hardware, 
mission or program differences. 
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4.0 

MATERIAL AND EQUIPMENT 


4.1 

The following test equipment shall be used to perform the requirements of this 
specification. If protection to personnel and equipment is not decreased, items, 
except government furnished parts, equivalent to those listed may be used. 


ITEM 

QUANTITY 

DESCRIPTION 


1 

1 

Digital Test Measurement System Model No. C14-208 


2 

1 

Digital Test Command System, Model No. C14-207 


3 

1 

Data Interleaver System, Model No. C14-232 


4 

1 

External Digital Test Command Unit Model No. 

C14-231 


5 

1 

S/C Ground Power Supply Model No. C14-418 


6 

1 

Breakout Box, Test, CM-SM Adapter Model No. 

C14-467 


7 

1 

Electrical Cable Set Model No 

. C34-391. 


8 

1 

ICTC 513-100 MODEL 513-100 (MSO only) 


9 

1 

PSA Adapter Module, Model No. A23-304 


10 

1 

OPTICS SUPPORTING FIXTURE MODEL A14-135 
(MSO only) 


11 

1 

G&N INSTALLATION QUALIFICATION FIXTURE 

MODEL NO. A23-097 (MSO only) 


12 

1 

Theodolite (DKM 3 or equivalent) Model No. A23-079). 


13 

1 

Retroflecting Prism, Model No. A23-200 


14 

1 

Portable Light Assembly Model No. A23-196 


15 

1 

Vacuum Tube Volt Ohm me ter (VTVOM) 


16 

1 

Calculator (Friden or equivalent) 


17 

1 

Movable Optics Target 



18 

1 

SCT Resolution Check Card 



19 

1 

Electrical Cable Portable G&N System, Model No. 

C14-462 


20 

1 

Electronic Counter with Preset Counter (Hewlett 

Packard 6245L with 526A Preset Plug-In Unit, or 
equivalent). 


21 

1 

Cable Set, SMD9-17166 



L 
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GENERAL REQUIREMENTS 
Safety Requirements 


Operator Safety 


Normal Safety precautions shall be observed throughout the G&N post¬ 
installation checkout. 

Equipment Safety 


To preserve the operational life of the components of the G&N Hardware 
under test, settings and adjustments shall be performed only when 
specified in the test procedure. Care shall be exercised in the 
accomplishment of all settings and adjustments to avoid excessive wear or 
damage to the equipment. All precautionary measures stated throughout 
the test procedures shall be strictly adhered to. 

In no event shall the Inertial Components Temperature Controller (ICTC) 
be disconnected from connector 45J2 of the PSA except when specified to 
do so in a specific test. 

Die generation of noise alarm indication, as evidenced by one or more 
Noise Peak Event lights becoming lighted, shall be cause for immediate 
determination of effects on the G&N System Test in progress. In the 
event of detrimental effects on the system test, trouble shooting 
procedures shall be initiated to determine the cause of the alarm. 

Testing shall continue only after demonstrating that the cause of the 
noise alarm has been located and that remedial action has been or will 
be taken, or that the transient or noise causing the alarm has no 
detrimental effect on the G&N System or test in progress. 













ND 1002346B 7 


NORTH AMERICAN AVIATION, INC. 
SPACE and INFORMATION SYSTEMS DIVISION 


COOE IDENT. NO. 03953 


REVISION LETTER 


5-1.2.4 Failure of the G&N System to pass any examination or test specified 
herein shall tentatively classify the G&N System as nonconforming. 

Hie normal test sequence may be continued on determination of the cause 
of the nonconformance if not detrimental to the G&N System or other 
interfacing subsystems. This determination shall have the concurrence 
of the G&N contractor test team. All nonconformance shall be Investigated 
and cleared by waiver. (FNN), correction of test specification, or 
hardware replacement. The suspected malfunctioning hardware shall be 
removed and returned to the laboratory, where the malfunction shall be 
verified. Only after naifunction verification shall a flight certified 
replaceable unit be installed in the G&N System. 

5.1.2.5 ^e G&N System shall be operating in STANDBY mode with CMC power 
applied for a minimum of two hours prior to torquing of inertial 
components. In the event STANDBY or CMC power is interrupted, an 

. equivalent time period shall be allowed when power is restored before 

transfer to the OPERATE mode, except that when the interval of 
interruption exceeds two hours, a two-hour warmup period shall be 
mandatory. Exceptions to the above are noted in 6.2. 5 .2. 

5.1.2.6 Hie interruption of +28 VDC power to the G&N System through the 
Main A and Main B power busses shall be cause for the Command Module 
G&N System operator to immediately initiate the Bnergency shutdown 
procedure (6.1.4) to preclude damage to the G&N System. 


5.1.2.8 


Hie SCT and SXT eyepieces shall be stowed whenever the instruments are 
not in use to preclude damage to them. It shall be necessary to install 
the eyepieces when testing requires use of the instrument. 

To preserve the operational life of the components of the MDC and I£B 
DSKY*s, the monitor routines shall be used only when required by test 
procedure or trouble shooting. Such routines shall be terminated as 
quickly as possible in the test flow. Computer routines which cause 
the D3CY display to flash (either requesting data or displaying data) 
shall also be terminated as quickly as possible. 


To reduce the possibility of the Optics drifting Into the stops the Optics Speed 
switch should be set to LO whenever the optics is to be on and not used for any 
appreciable time. 

Avoid repeated slewing of SXT Shaft and Trunnion Into the mechanical stops. 


FORM Mllt-N-I RIV. 
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5.2 Standard Environmental Conditions 

5.2.1 The G&N System when installed in the Command Module shall be tested in an 
environment in accordance with ICD MHO1-1348-416. At no time shall the dust 
particle count exceed Level 3000,000 of Federal Standard 209 with no more than 
2,000 particles per cubic foot larger than 5 microns; no more than 35 particles 
larger than 65 microns with no more than 3 of these 35 larger than 100 microns 
in existence. Dust covers shall be installed on the SXT and SCT per KD MH01- 
01350-116 when optics are not under test. 

5.2.1.1 For periods of G&N Testing with the optical heads and the eyepieces of the SCT 
and SXT of the C/M G&N uncovered, or with the eyepieces removed, the environ¬ 
ment shall meet at least the Class 100,000 particle size and count. 

5.2.1.2 With the optical heads covered and the eyepieces installed or covered on the optical 
components (SXT, SCT), the ambient environment shall meet the following con¬ 
ditions for particle size and count. No more than 1,400 particles 5.0 microns 

or larger per cubic foot. 

5.2.2 The APOLLO G4N System shall interface with a qualified ECS distribution system 
which shall supply coolant fluid during STANDBY and OPERATE control modes 
with flow rates and inlet temperatures as specified in ICD MH01-01349-416. 

5.3 Test Equipment Tolerances 

5.3.1 Measurements and tolerances are specifications stated herein are basic G6N 
System performance specifications. Calibration data must be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and Servo Assembly Adapter 
Module (PSAAM) and Signal Conditioner Assembly (SCA) performance. Final 
tolerances must include PSAAM and Signal Conditioner stability nyice dain t i e s 
(see appendix 1) as well as ACE and ACE carry-on conditioning uncertainties. 


FORM MIM-M-t MV. 




ND 1002348B 


9 


Test Sequence 

The test sequence should follow the flow chart of Figure 1, except 
for 6.2.5, Turn-On and Turn-Off procedure, which may be performed 
as the requirement arises. 

TABLE I 



6.2.12 

6.2.13 

6.2.14 

6.2.15 

6.2.16 
6.2.17 
6.2.18 

6.2.19 

6.2.20 


Test Title 

Application of Standby Power to G&N System 

CMC Operational Test 

Operate Power On Test 

G&N Power Supplies Test 

General Turn Off and Turn On Procedures 

G&N Operational Test 

Glmbal Friction Test 

G&N Panel Brightness & Lamp Test 

Semi-Automatic Mode Control Test 

Zero Optics Test 

Optics Coordinate Transformation Control 
Test 

Optics Function Test - VAB and PAD 

Optics Slew Rate Test 

Stabilization Loop Step Response Test 

IRIG Scale Factor Test 

IMG Performance Test 

Fine Alignment Test SXT-NB-IMU 

Gyrocompasslng Test 

Voltage Margin Test 

S/C Control & Display Test 








6.2.10 
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5.4.2 

Failure of the D criteria for HUG and PIPA parameters. 



5.4.2.1 


If Di, D 2 , or D 3 exceeds its maximum value as specified in Table D, Paragraph 
6.2.16.10.8 for any HUG or PIPA, a retest sequence shall be initiated as indicated 
below: 



RETEST SEQUENCE 

The retest sequence shall be performed using the paragraphs indicated in Table I 
corresponding to the out-of-spec parameters. Table 2 indicates the test positions 
and other isolated parameters that must be recalculated and qualified. 

If Dj, D 2 , or D 3 exceeds its maximum value after the retest sequence is com¬ 
pleted, the requirements of 5.4.2.2 (HUG) or 5.4.2.3 (PIPA) shall apply. If 
D}, D 2 , and O 3 are within tolerances specified in Table D after the retest sequence 
is completed, the original out-of-tolerance D terms calculated in paragra ph 
6.2.16.10.8 shall be exonerated. 

5.4. 2.2 HUG stability requirements. 

6 .4.2.2.1 Failure to be within the maximum values for or D 2 or D 3 after the retest se¬ 
quence shall constitute failure of the unit. 

5.4. 2 .3 PIPA stability requirements. 

5.4. 2 .3 .1 Failure to be within the maximum limits of D 1 or D 2 or D s after the retest sequence 
constitute failure of the unit. 


1 .. 


FORM MISI-M-1 RKV. »-«4 







































TABLE 2 


0 .0. s. 

PARAMETER 

> PERFORM 
POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

1 

NBDY 

NBDZ 

2 

NBDZ 

NBDX 

3 

NBDX 

ADSRAY 

1 and 4 

ADSRAY, NBDY 

ADSRAZ 

2 and 9 

ADSRAZ, NBDZ 

ADSRAX 

3 and 7 

ADSRAX, NBDX 

ADIAY 

1 thru 3, 

7 and 10 

NBDY, NBDX, ADIAX, ADSRAX, ADIAY, 
NBDZ 

AD1AZ 

2 thru 4 

NBDZ, NBDX, ADIAZ 

ADIAX 

1 thru 3 

NBDX, NBDZ, ADIAX, NBDY 

X PIPA Bias or 8 .F. 

1 thru 2 

X PIPA BIAS, NBDY, NBDZ, X PIPA S. F. 

Y PIP A BU» or 8 .F. 

5 and 6 

Y PIPA BIAS 

Y PIPA S. F. 

Z PIPA Bias or 8 .F. 

3 and 4 

Z PIPA Bias, NBDX 

Z PIPA 8 . F. 
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5 Retest subsequent to replacement of a malfunctioned assembly with that of a 

flight certified assembly shall be at the discretion of NASA Engineering. 

Table n can be used as a guide to determine general retest requirements. 

In all retest procedures, the test sequence of Figure 1 shall be adhered to. 

5.5.1 The resistance between the CMC case and structural ground shall be less 
than .05 ohms. 

5* 6 It is assumed that the Test Conductor has a working knowledge of the test 

equipment used; therefore, this procedure contains only the steps related 
directly to the GIW System components. If any questions arise concerning 
the test equipment, the Test Conductor should refer to the pertinent opera¬ 
tional manuals. 

5.7 The following requirements shall be completed before any of the tests in 

this specification are attempted. 

5.7.1 The GIN System shall be Government Furnished Property. 

5.7.2 The Installation of the GIN System into the spacecraft shall have been com¬ 
pleted as specified in Mechanical Installation Specification for Apollo Guidance 
Equipment Block n MA0308-0107. 

5.7.2.1 Interfacing systems (SCS, C ft IS, EPS, ECS) shall have been verified to 

conform to loading and operational requirements as specified by the appropriate 
ICD. 

5.7.3 All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the GW System. 
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5*8 following conditions am required for testing the GW System. 

5.8.1 Spacecraft systems other than the GW 8yste« may be operating on 
a noninterfering basis while individual system checkout of the 
GW System is being conducted. 

5.8.2 The GW System shell be supported by the Electrical Power System 
and Environmental Control System during operation in the Command 
Module. The Stabilisation and Control System shall be connected 
to the GW System during GW operation in the Coonand Module for 
passive loading purposes if available. 

5*8.3 During tests which interface with the Stabilisation and Control 

System and the Central Timing System, operation of these system 
shall be required. 

5»9 The GW 8ystem shall be tested per this specification after it is 

installed in the spacecraft. In the event that the installed 
system, or any assembly thereof, is removed from the spacecraft for 
modification, recycle, or any other reason, this process specification 
or pertinent portions of it shall be performed after the GW System 
or assembly thereof, is reinstalled. Testing shall be limited to 
GW System operation while actively connected to qualified space¬ 
craft threshold systems, namely, the Electrical Power System (EPS), 
Environmental Control System (ECS), and Communication and Instrumen¬ 
tation System (C&IS) as much as possible. However, a minimus of 
combined and integrated system testing with the Stabilisation and 
Control System (SCS). However* * minimum: of combined andiiategr&ted 
system testing.wlth tlw Stabilisation and Control Systaxx* (SCS)Central on. 
Timing System (CTS) and Caution and Warning System is required for com¬ 
plete GEN System Verification. 


f 

il 
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Th« test equipment lifted in paragraph 4.1 shall be connected and 
ready for operation before the tests of this specification are 
initiated. 

Data Records 

All data concerning the checkout and operation of the Otif System as 
monitored via ACE, shall be recorded on the data sheets associated 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate symbols. 

.1 All test data obtained while demonstrating the requirements of this 

document shall be permanently recorded and forwarded to the next 
receiving agency. 

2 A record of the amount of time each of the four prime power busses 

are cm shall be kept and forwarded to the next receiving agency. 

Interface 

The APOLLO G&H System shall interface with accepted ECS and EPS 
distribution systems for power and environment control purposes 
and with the SCS or SCS substitute system for signal interface in 
accordance with the applicable ICD's.. 
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6.0 

6.1 

6 . 1.1 

6.1.1.1 


6.1.1.2 


6.1.1.3 


6.1.1.4 


DETAIL REQUIREMENTS 
Initial Teat Conditions 

The following precautions shall be observed to preclude loss of continuity in 
inertial component performance history of the IMU. Deviation may necessitate 
recalibration of the inertial components. 

The IMU shall be supplied with heater power on a continuous basis. When 
S/C Ground Power Supply, Model No. C14-418 is not providing heater power, 
then the heater power shall be supplied through the Portable Temperature 
Controller (PTC) Model No. S23-011. The temperature of the IRIG's 
be maintained between 120° and 150°F. The temperature of the PIPA's shall 
be maintained between 115° and 145° F. 

The Standby Mode is identified by the circuit breakers IMU HTR MN A, 

IMU HTR MN B, COMPUTER MN A and MN B in die ON position »nH IMU 
MN A and MN B and the G&N Power-IMU switch on LEB Lighting Control 
Panel in the OFF position. The Operate Mode is identified by the circuit 
breaker IMU HTR MNA, MN B, COMPUTER MN A and MN B in the ON posi¬ 
tion and IMU MN A and MN B and the G&N Power-IMU switch on the LEB 
Lighting Control Panel in the ON position. The G&N System shall be operatic 
in the Standby Mode with CMC power ON for a minimum of two hours prior 
to advancing to the IMU Operate Mode. In the event Standby or CMC power 
is interrupted, an equivalent time period, but not less than 15 minutes, shall 
be allowed when power is restored before advancing to the Operate Mode, 
except that when the interval of interruption exceeds two hours, a two-hour 
warmup period shall be mandatory (exceptions to the 2 -hour warmup axe 
noted in 6 . 2 . 5 . 2 ). 

The Inertial Measurement Unit shall not be without heater power for more 
than 15 minutes. 

During the turn on of the G&N power, COMPUTER MN A and MN B and IMU 
HTR MN A and IMU HTR MN B circuit breakers must be turned on before 
the IMU MN A and IMU MN B circuit breakers on the Right Hand Circuit 
Breaker Panel of the CM. During the turn off of the G&N power the IMU MN A 
and IMU MN B circuit breakers must be turned off before the IMU HTR MN A 
and IMU HTR MN B circuit breakers on the Right Hand Circuit Breaker Panel 
of the CM. In no case shall COMPUTER MN A and MN B circuit breaker be 
turned off before IMU MN A and MN B circuit breakers. 


I M1SI-M-1 MV. HI 
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6.1.1.5 A warmup period of 1 hour with OPERATE power applied shall be required 
prior to performing any test in which gyro and accelerometer parameters 
are measured, and 15 minutes warmup prior to any test in which precision 
amplitude and frequency power supply checks are made. 

6.1.1.6 The following Command Module switches shall be in the position shown unless 
specifically directed otherwise in a procedural function. 

a. UP TLM switches on the LEB G4N Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VEHICLE - GUIDANCE switch on MDC Panel 2 shall be set 
to IU. 

c. The SC CONT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The V CG switch on MDC Panel 1 shall be set to CSM. 

f. The TRACKER switch on G4N Indicator Control Panel shall be set 
to OFF. 

g. The LIGHTS-INTEGRAL control on the LEB Lighting Control Panel 
and the Left Hand Circuit Breaker panel shall be set to the minimum 
brightness - OFF position. 

6.1.2 Deleted. 

- & € 

6.1.2 Deleted. 
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6.1.4 fiaergency Shutdown Procedure 

CAUTION : In the event of a malfunction occurence which could damage 

the G&N System before the normal shutdown procedure 6.2.5 
, could be performed, the following sequence should be 
utilized in the spacecraft. 

6.1.4.1 On the LEB Lighting Control Panel set the G/N POWER-IMU and G/N POWER - 
OPTICS switches to OFF. 

6.1.4.2 On the Right Hand Circuit Breaker Panel set the following svltches and 
circuit breakers to OFF (breakers pulled out). 

a. GUI DANCE/NAVIGATION COMPUTER MN A and MN B 

b. GUIDAHCE/NAVIGATION IMU HTR MN A and MN B 

c. G/N POWER switch to OFF 

d. GUI DANCE/NAVIGATION IMU MR A and MN B 

e. GUI nANCE/NAVIGATION OPTICS MN A and MN B 

f. GUIDANCE/NAVIGATION POWER AC 1 and AC 2 

6.1.4.3 Verify that the PTC is providing heater power to the G&N System. 
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6.2.1.3.8.3 Record the value of the following signals displayed on the CRT. 

Signal Requirement 

a. CG 1331 28V 3200 CPS 28.6*0.6 VRMS 

POWER SUPPLY FEEDBACK 

b. CG 1510 + 28 VDC 28.8*3 VDC 

STANDBY POWER 

6.2.1.3.8.4 The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 2 hrs. 
from execution of 6.2.1.4.1 to insure that the PIPA Temperature Control 
Loop circuitry is operating to maintain a temperature of 130.5*1.5*F (CG2300). 

6.2.1.3.8.6 At the termination of the 2-hour period, record the PIPA temperature (CG2300) 
on the CRT. On the event recorder verify that the IMU HEATER current dis¬ 
crete (CG2302) is ON and that the IMU BLOWER current discrete (CG2302) is 
OFF over the last two hour period (occasionally discretes may cycle). 

6.2.1.3.8.6 With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LAN #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both the 
ambient and eyepiece surface temperatures and verify that the eyepiece surface 
temperature is at least 10*F above the ambient temperature. 

6.2.1.3.9 Zero the CMC erasable memory by entering the following sequence into the 
K-start: 

a. VERB 92, ENTER 

b. 00015, ENTER 

6.2.1.3.10 Initiate CMC self-check by entering the following sequence into the K-start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

C. VERB 05 NOUN 01, ENTER 
d. 1366, ENTER 

6* 2.1.3.10.1 Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error is detected, 
the PROGRAM ALARM lamp on the DSKY's shall light. 

6.2.1.3.10.2 Enter the following into the K-start: 

a. VERB 21 

b. NOUN 27, press ENTER pushbutton 

c. 00000, press ENTER pushbutton 
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6.2.2 CMC Operational Test 

NOTE: Verify that IMU STANDBY power (including CMC operate power) 

is applied, IMU OPERATE Power is not applied. (G&N IMU HTR 
MN A and MN B breakers engaged, Computer MN A and MN B 
breakers engaged, IMU MN A and MN B breakers disengaged, 

G/N Power-IMU switch on LEB Lighting Control Panel in OFF 
Position). 

6.2.2.1 Using the LEB CMC DSKY, enter the following sequence of data into the 
CMC to initiate the DSKY check. Press the ENTER pushbutton after each 
entry (denoted by E). 


VERB 36, E Press RESET 
VERB 21 NOUN 27, E 
77766, E 

6.2.2.2 DSKY check shall check all the electroluminescent elements by 

displaying the decimal numbers from nine through zero in succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify all elements operable on MDC and LEB CMC DSKY's. VERB-NOUN 
display shall flash. 

6.2.2.2.1 Minus and plus signs shall be displayed. Verify operation on MDC and 
LEB DSKY's. 

6.2.2.2.2 COMP ACTY lamp shall be illuminated for approximately 5 seconds, then 
DSKY shall blank. 


l 
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CAUTION and STATUS Displays 

Biter VERB 35, ENTR, into LEB CMC DOCY. 

The following MDC and LEB CMC DSKY displays shall illuminate for 
approximately 5 seconds. 

A. UPLINK ACTY 

b. ND ATT 

c. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. FROG 

h. RESTART 

i. TRACKER 

OFR ERROR Flashing 

k. COMP ACTY 

l. VERB-NO UN Flashing 

m. Plus 88888 in Rl, R2, and R3 

n. PGNCS, CMC, ISS Warning lights (CMC shall remain illuminated for 
15*6 seconds. 


14 


After indications a through 1 go out ->88888 shall remain in Rl, R2, R3. 
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6.2.2.4 


6.2.2.4.1 


6.2.2.4.2 


6 . 2 . 2 .4.3 


6.2.2.4.4 


6.2.2.4.S 


6.2.2.4.5.1 


6 . 2 . 2 .4 .6 


6.2.2.4.6.1 


6.2.2.4.7 


6.2.2.4.7.1 


6.2.2.4.7.2 


6.2.2.4.8 


DSKY Pushbutton Check 

Enter the following sequence into the LEB CMC DSKY. Press the ENTER 
pushbutton after each entry (denoted by E). 

a. VERB 25 NOUN 01, E 

b. 02100, E 

c. +00123, E 

d. -00456, E 

e. -00789, E 

The LEB CMC DSKY shall Indicate +00123 in Rl, -00456 in R2, and -00789 
in R3. 

Enter VERB 05, NOUN 01 into the LEB CMC DSKY. Press the ENTER push¬ 
button. 

Enter 02100 into LEB CMC DSKY. Press the ENTER pushbutton. The LEB 
CMC DSKY shall indicate 00024 in Rl, 77664 in R2, and 77576 in R3. Verify. 

Enter the following sequence into the LEB CMC DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 02100, ENTER 

c. +00123, DO NOT press ENTER 

Press the CLEAR pushbutton. Rl shall dear. 

Enter VERB 16 NOUN 36 into the LEB CMC DSKY. Press the ENTER push-¬ 
button. The operator Error Light shall light. 

Press the RESET pushbutton. The Operator Error light shall extinguish. 

Enter the following sequence into the LEB CMC DSKY. Press the ENTER 
pushbutton as indicated. The Key Release Light shall light. 

a. VERB 16, NOUN 20, ENTER 

b. VERB 

Press the KEY RELEASE pushbutton. The Key Release light shall extinguish. 
Enter VERB 36, into the LEB CMC DSKY. Press the ENTER pushbutton. 
NOTE: 6.2.2.4.8 does not apply to 2TV-1. 

Enter the following sequence into the LEB CMC DSKY. 

a. VERB 11 NOUN 10, ENTER 

b. 00032, ENTER 
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Press the STANDBY proceed pushbutton once and verify that "5XXXX" is 
displayed in Hi. Press the STANDBY pushbutton again and verify that 
"7XXXX" is displayed in Rl. Enter VERB 34 and press the ENTER push¬ 
button. 

6.2.2.4.9 Repeat 6.2.2.4.1 through 6.2.2.4.8 using the MDC CMC DSKY. 

6.2.2.5 Uplink and Downlink Checks. 

6.2.2.5.1 Enter VERB 36 into K148. Press the ENTER pushbutton, then press ERROR 
RESET pushbutton. 

6.2.2.5.2 Enter the following sequence into K148. Press the ENTER pushbutton after 
each entry. 

a. VERB 25 NOUN 01 ENTER 

b. 02100, ENTER 

c. 00000, ENTER 

d. 77777, ENTER 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 02100, ENTER 

6.2.2.5.3 CMC Registers Rl, R2, and R3 display on the CRT shall indicate 00000, 

77777, and 07254, respectively. 

6.2.2.5.4 Set/Verify that the UP TLM switch on the Main Display Panel is set to ACCEPT 
and that the UP TLM switch on the G4N Indicator Control Panel is set to BLOCK. 

6.2.2.5.5 On K-148 insert VERB. 

Verify that the VERB indication on the DSKY and CRT does not change. ' 

6.2.2.5.6 Set the UP TLM switch on the G6N Indicator Control Panel to ACCEPT. 

Verify that the BLOCK UPLINK discrete is OFF. 

6.2.2.5.7 On K-148 insert VERB 01. Verify that the VERB indication on the DSKY and 
CRT is 01. 

6.2.2.5.8 Set the UP TLM switch on the MAIN DISPLAY Panel to BLOCK. Verify that 
the BLOCK UPLINK discrete is ON. 

6.2.2.5.9 On K-148 insert VERB. Verify VERB Indication on the DSKY and CRT does 
not change. 

6.2.2.5.10 Set the UP TLM switch on the MAIN DISPLAY Panel to ACCEPT. Verify 
that the BLOCK UPLINK discrete is OFF. 

6.2.2.5.11 On K-148 Insert VERB 36. Press the ENTER pushbutton. 


FORM MtSI-M-S MV. M« 
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6.2.2.6 Deleted 

• , w •* / 

6.2.2.7 Parity Fail Test 

6.2.2.7.1 Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry. 

a . VERB 92, ENTER 

b. 00015, ENTER 

c. VERB 21 NOUN 02, ENTER 

d. 02106 ENTER 

•• 33777, ENTER 

f. VERB 25 NOUN 26, ENTER 

g. OfcOOO, ENTER 

h. 01606 ENTER 

i. 00604 ENTER 

j • VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's shall illuminate. The FGNS 
caution lamps on the MDC & LEB annunciator panels shall illuminate. 

VEkin op and NOUN Oft shall be displayed on the MDC and tjtr cfc DSKY's 
and ROWS 1, 2, and 3 shall indicate 00000. 

5.2.2.7.2 Press the ERROR RESET pushbutton on the K-Start. The RESTART & 

PGNF caution lamps shall extinguish. 

Biter VERB 36 , into the K-START. Press the E N T ER pushbutton. 


6.2.2.7.3 
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TC Trap Test 

Enter the following sequence into the K-Start. Press the ENTER pushbuttoi 
after each entry. 

a. VERB 21 NOUN 02, ENTER 

b. 02100, ENTER 

e. 01600, ENTER 

d. VERB 25 NOUN 26, ENTER 

e. 04000, ENTER 

f. 01500* ENTS) 

g. 00004 ENTER 

h. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's shall illuminate. The PONS 
caution lamps on the MDC & LEB annunciator panels shall illuminate. 

VERB 05 and NOUN 09 shall be displayed on the MDC and t.rb CMC DSKY's 
and ROWS 1, 2, and 3 shall indicate 00000. 

Press the ERROR RESET pushbutton on the K-Start. The RESTART & FGNS 
caution lamps shall extinguish. 

Enter VERB 36 into the K-Start. Press the E N TE R pushbutton. 
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6.2.2.10 Nightwatchman Test 

6.2.2.10.1 Biter the following sequence into the K-Start. Press ENTER pushbutton 
after each entry,. 


a. VERB 24 NOUN 01, ENTER 

b. 02100, ENTER 

C. 30001, ENTER 

d. 01500, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 0^*000, ENTER 

g. 01500, ENTER 

h. 00004, ENTER 

i. VERB 30, ENTER 


The RESTART lamps on the MDC & LEB DSKY's shall illuminate. The FGNS 
caution lamps on the MDC & LEB annunciator panels shall illumimte. 
VERB 05 and NOUN 09 shall be displayed on MDC and LEB CMC DSKY and 
ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.10.2 Press the ERROR RESET pushbutton on the K-Start. The RESTART 5 FGNS 
caution lamps shall extinguish. 

6.2.2.10.3 filter VERB 36 into the K-Start. Press the ENTER pushbutton. 

6.2.2.11 Bank Sum Check 


6 . 2 . 2 . 11.1 

6.2.2.11.2 

6.2.2.11.3 


Tram a program listing for the installed CMC ropes, obtain a list of 
bank CKSM bugger words. 

Enter VERB 91, ENTER into 10.48. 

Record the following: 

R1 * Bank Sum 

R2 ■ Bank Number 

R3 * Bank CKSM bugger word 


R1 shall be the same or the complement of R2. 

R3 shall equal the CKSM bugger word for the indicated bank. 
Enter VERB 33, ENTER 

6.2.2.11.4 Repeat 6.2.2.11.3 until all banks have been checked. 

Bank Sum Test by entering VERB 34, ENTER into K148. 


Terminate the 
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6.2.2.12 
6. S . 2.12.1 

6.2.2.12.2 

6.2.2.12.3 

6.2.2.12.4 


6.2.2.12.5 

6.2.2.12.6 

6.2.2.12.7 

6.2.2.12.8 

6.2.2.12.9 

6.2.2.12.10 
6.2.2.12.11 
6.2.2.12.12 

6.2.2.12.13 

6.2.2.12.14 


CMC Clock Frequency Test. 

Insure that CMC operate power has been applied for a minimum of 10 minutes 
before performing this test. 

Verify that the counter is connected to the 3.2 kc signal on the hardline. 
Insure that the counter has been warming up for a minimum of 30 minutes. 

On the counter, 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 usee TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

Verify proper counter operation. 

Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

Plug in the Preset unit and set: 

MODE switch to PRESET 
N switches to 96000. 

Turn SAMPLE RATE control fully clockwise (HOLD). Wait 35 seconds for 
counter display to fill. 

Start counting by depressing RESET switch on counter. 

After approximately 30 seconds, read and record counter display. 

Repeat steps 6.2.2.12.9 and 6.2.2.12.10 nine times. 

The average of the 10 previous readings shall be 30.000000*0.000060 seconds. 
Insure that the system is not in IMU Operate. 

Perform the following DSKY operations: 

NOUN 10 


VERB 21 
00013 
02000 


ENTR 

ENTR 

ENTR 


6.2.2.12.15 

6.2.2.12.16 


Press and hold the ST BY pushbutton on the DSKY for 3 seconds. Verify the 
Standby lamp is lighted. 

Repeat steps 6.2.2.12.9 through 6.2.2.12.12. 

Press and hold the STBY pushbutton on the DSKY for 3 seconds. Verify the 
Standby lamp is not lighted. 


FORM Mltt-H-I MV. 
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6.2.2.13 


6.2.2.13.1 


6.2.2.13.2 


6.2.2.13.3 


6.2.2.14 


6.2.2.14.1 


6.2.2.14.2 


6.2.2.14.3 


6.2.2.14.4 


6.2.2.14.5 


6.2.2.14.6 


Minimum Impulse Controller Input Test. 
Enter the following into the DSKY. 

a. VERB 11 NOUN 10, ' ENTER 

b. 00032 - ENTER 


8et the Minimum Impulse Controller on the Indicator Control Panel to the 
following position and observe R1 of the DSKY for the proper indications. 


MIC Position 

a. Up 

b. Down 

c. Left 

d. Right 

e. Clockwise 

f. Counterclockwise 

g. Neutral 


Rl DSKY Indication 

77775 

77776 
77737 
77757 
77773 
77767 

77777 


Enter VERB 34, ENTER into the DSKY. 


Mark and Mark Reject pushbutton test. 

On the GIN Indicator Control Panel press and hold MARK pushbutton. 

On the DSKY observe 

Row 1 * 00114 

Prog Alarm lamp is lighted 

Press ERR RSET 

Enter the following on K-148: 

VERB 11 NOUN 10 ENTR 

00016 ENTR 


Observe that DSKY Row 1 displays 00040. 
Release MARK pushbutton. 

Observe that DSKY Row l displays 00000. 


6.2.2.14.7 Press and hold the REJECT pushbutton on the GIN Indicator Control Panel. 
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7111111 

6.2.2.14.8 

On the DSKY observe 




VERB 05 NOUN 31 

Row 1 * 00112 

Prog Alarm lamp is lighted 

Press ERR RSET 


6.2.2.14.9 

Observe that DSKY Row 1 displays 00100. 


6.2.2.14.10 

Release the REJECT pushbutton. 


6.2.2.14.11 

Observe that DSKY Row 1 displays 00000. 


6.2.2.14.12 

On the DSKY perform the following operation: 



VERB 36 ENTR 



6.2.3 

Operate Power On Test 


6 . 2 .3.1 

IMU Operate Power ON 



CAUTION: The sequences specified in this test must be adhered to. 

Deviations may necessitate recalibration of the inertial 
components. 


NOTE: Disregard the GIMBAL LOCK indicator until the completion of 

Step 6 . 2 .3. 1 . 6 . 

6 . 2 .3. 1.1 

The following Command Module switches and circuit breakers shall be in 
the following state: 


Right Hand Circuit Breaker Panel 



a. GUIDANCE/NAVIGATION COMPUTER MN A and MN B breakers on 
(pushed in) 


b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B breakers on 
(pushed in) 


c. GUIDANCE/NAVIGATION IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B brerfcers off (pulled out) 
LEB Lighting Control Panel 

FORM M1RI-H-1 no 

e. G/N Power - IMU set to OFF 

f. G/N Power - Optics set to OFF 

V. R>«4 
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6.2.3.1.3 


6.2.3.1.4 


6.2.3.1.2 Switches and selectors on the G6N Indicator control panel shall be set as 
follows: 

a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Adjust the Command Module MDC and LEB Lighting Controls to minimum 
intensity for proper readout of GAN Displays. 

Set up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mm/sec): 

a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output Sin 

f. CG 2142 MG DC Resolver Output Sin 

g. CG 1040 +120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the G&N System has been operating 
in the STANDBY MODE (power configuration as defined in 6.2.3.1) 
for a mini m u m period of 2 hours. Exceptions to this requirement 
are noted in 6.2.5.2.9. 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove IMU 
operate power immediately by placing the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.3.1.5 Perform the following sequence: 

a. Turn on the IMU MNA and MN B circuit breakers on the Right Hand 
Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

c. Place G/N Power - IMU switch on the LEB Lighting Control Panel to 
IMU (switch toggle up). 
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6.2.3.1.6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +28.8+3 VDC (CG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and that 

a null is achieved within 10 seconds of power application in 6.2.3.1.5 
on the following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG IX Resolver Output Sin 

c. On the CRT, verify that the following signals are between +3 to +5 Vrms 

or -3 to -5 Vrms for a period of approximately 90 sec. After approximately 
100 sec the following signals shall be less than ±1.0 Vrms. 

CG 2001 X PIPA SG OUTPUT IN PHASE 
CG 2021 Y PIPA SG OUTPUT IN PHASE 
CG 2041 Z PIPA SG OUTPUT IN PHASE 

d. On the CRT, verify the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 90+10 seconds following power application in 6.2.3.1.5. 

After approximately 100 seconds, the voltage shall read +120+6 Vdc. 

e. Stop the analog recorders. 

6.2.3.1.7 Insure that the following alarm lamps are not lighted on GW LEB Display 
Panel. 

a. CMC Warning 

b. ISS Warning 

c. PGNS Caution 

6.2.3.1.8 Verify that the PROGRAM ALARM lamp on the DSKY's does not light. 

6.2.3.1.9 The OG, IG, and MG CDU angles shall be 00000+00150. Verify on CRT. 

6.2.3.1.10 Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
e. +00000, ENTER 

d. +00000, ENTER 

6.2.3.1.11 Verify that the following secondary power supply voltages are not flashing 
• on the CRT display. 
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TABLE VI. SECONDARY POWER SUPPLY VOLTAGES 


CG 1040 
CG 1051 
CG 1052 
CG 1070 
CG 1100 
CG 1020 
CG 1030 
CG 1201 
CG 1202 
CG 1203 
CG 1331 
CG 1110 


+120 VDC FIPA SUPPLY 
+20 VDC PIPA SUPPLY 
-20 VDC PIPA SUPPLY 
+4 VDC CDU SUPPLY 
-28 VDC ELECTRONICS 
+14 VDC CMC SUPPLY 
+4 VDC CMC SUPPLY 
IMU 28V 800 CPS 1 pet 0 ph 
IMU 28V 800 CPS 5 pet ph A 
IMU 28V 800 CPS 5 pet ph B 
3.2KC 28V SUPPLY 
2.5 VDC TM BIAS 


6.2.3.1.12 


15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2300) displayed on the CRT. 


6.2.3.1.13 


30 minutes after the application of IMU OPERATE power record HUG TEMP 
(CG 2301) displayed on the CRT. 


6.2.3.1.14 


6.2.3.1.15 


6.2.3.2 


6.2.3.2.1 


1 hour after the application of IMU OPERATE power monitor and record 
PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301) every 5 minutes for 1 hour. 
Verify that each reading does not deviate from the average of each signal 
by more than 0.1 W F. 

When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP and IRIG TEMP. PIPA TEMP shall be 130.5*1.5°F, 

IRIG TEMP shall be 135*2.5*F. PIPA TEMP shall be within 0.5*F of dud 
recorded in 6.2.3.1.12 and 6.2.1.5.4. HUG TEMP shall be within 0.5 # F 
of that recorded in 6.2.3.1.13. 

Optics Power ON 

Optics power shall be applied by actuating the G&N OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing G/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 


6.2.3.2.2 OPTICS +28 VDC discrete shall be issued (CG 1533). Verify by observing 

that the OPTICS lamp on Event Module is illuminated. Verify that the +28 
VDC OPTX OPERATE BUS (CG 1530) is +28.8*3 VDC. Record the indication 
on the CRT. 


roRM 
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INTRODUCTION 

Hie individual Spacecraft (SC) installed Guidance and Navigation (G&N) 
System to be checked out per this process specification shall consist 
of one of each of the following major assemblies: The applicable part 
numbers shall be determined by drawing No. 201U999. 

1 - Optical Unit Assembly 

1 - Navigation Base Assembly, Block II 

1 - Inertial Measurement Unit (IMU) & PIPA Elect. Assy. 

1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - G&N Interconnect Harness Assembly 
1 - Signal Conditioner Assembly 
1 - Display and Control Group (D & C) 

1 - Coupling Data Unit • 

Hie G&N System herein shall be identified as a Block II system. The 
computer contains the program flight ropes in the core rope memory. 

SCOPE 

Hiis specification outlines the checkout requirements for the G&N System 
installed in the Apollo Command Module Spacecrafts. 

Hiis document is to be used as technical support for all Block II G&N 
System test documentation for Command Module spacecraft testing. This 
document shall be amended by addendum to support applicable hardware, 
mission or program differences. 
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3. 

3.1 

3.1.1 


APPLICABLE DOCUMENT 

Documents Required by this Specification 

When the requirements of this specification conflict vith the drawing 
requirements, the drawing requirements shall have precedence. 


PS 2015000 a 

ICD MH01-01307-216 
ICD MHOI-OI324-216 
ICD MH 01-01325-216 
ICD MH01-01327-216 
ICD MH01-01328-216 

ICD MH01-01342-216 
ICD MHOl-01349-416 
ICD MH01-01344-216 
ICD MH01-01335-200 
ICD MH01-01380-216 

ICD MH01--01386-216 
MH01-01390-200 

MA0201 

MA0308-0107 

MA0610-018A 

SID 65-1642 


Master Bad Item Specification, Part II, 

Product Configuration and Acceptance Test 
Requirements, G&N Spacecraft Equipment 
Command Module, Block II 

CDU to TVC Servo Amps Electrical Block II 

Attitude Error Signals Electrical Block II 

Total Attitude Signals 

G&N Electrical Input Power 

G&N Data Transmission to Operational and 
Flight Qual. Telemetry 

G&N System Caution and Warning System Interface 

G&N Thermal Requirements for Block II AGE 

Mode Control Signals s/C to ISS Discretes 

Electrical Inertial Temperature Controller 

Comnand Module Guidance Computer Electrical 
Interfaces BlOck II 

Attitude Error to SIVB 

G&N PSA Adapter Module ACE-S/C DIMS and 
DTCS Block II Vehicles. 

ACE-S/C Computer Subprogram Program 
Requirements S/C 101 KSC 

Mechanical Installation Specification for 
Apollo Guidance Equipment 

Contamination Control-Apollo Command Module 
and Service Module 

Apollo Command Module/Service Module 
Measurement Requirements for Block II 
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GENERAL REQUIREMENTS 


Safety Requirements 
Operator Safety 

Normal Safety precautions shall be observed throughout the G&N post- 
installation checkout. 

Equipment' Safety 

To preserve the operational life of the components of the G&N Hardware 
under test, settings and adjustments shall be performed only when 
specified in the test procedure. Care shall be exercised in the 
accomplishment of all settings and adjustments to avoid excessive wear or 
damage to the equipment. All precautionary measures stated throughout 
the test procedures shall be strictly adhered to. 

In no event shall the Inertial Components Temperature Controller (ICTC) 
be disconnected from connector k$J2 of the PSA except when specified to 
do so in a specific test. 

The generation of noise alarm indication, as evidenced by one or more 
Noise Peak Event lights becoming lighted, shall be cause for inroediate 
determination of effects on the G&N System Test in progress. In the 
event of detrimental effects on the system test, trouble shooting 
procedures shall be initiated to determine the cause of the alarm. 

Testing shall continue only after demonstrating that the cause of the 
noise alarm has been located and that remedial action has been or win 
be taken, or that the transient or noise causing the alarm has no 
detrimental effect on the G&N System or test in progress. 
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5.1.2.4 Failure of the G&N System to pass any examination or test specified 
herein shall tentatively classify the G&N System as nonconforming. 

•Hie normal test sequence may be continued on determination of the cause 
of the nonconformance if not detrimental to the G&N System on other 
interfacing subsystems. This determination shall have the concurrence 
of the G&N contractor test team. All nonconformance shall be investigated 
and cleared by waiver ( (FNN), correction of test specification, or 
hardware replacement. The suspected malfunctioning hardware shall be 
removed and returned to the laboratory, where the malfunction shall be 
verified. Only after malfunction verification shall a flight certified 
replaceable unit be installed in the G&N System. 

5.1.2 .5 The GW System shall be operating in STANDBY mode with CMC power 
applied for a minimum of two hours prior to torquing of inertial 
components. In the event STANDBY or CMC power is interrupted, an 
equivalent time period shall be allowed when power is restored before 
transfer to the OPERATE mode, except that when the interval of 
interruption exceeds two hours, a two-hour warmup period shall be 
mandatory. Exceptions to the above are noted in 6.2. 5 .2. 

5.1.2.6 The interruption of >28 VDC power to the GUV System through the 
Main A and Main B power busses shall be cause for the Command Module 
G&N System operator to immediately initiate the Bsergency shutdown 
procedure (6.1.4) to preclude damage to the G&N System. 

5.1.2.7 The SCT and SJCT eyepieces shall be stowed whenever the instruments are 
not in use to preclude d a m a ge to them. It shall be necessary to InatAii 
the eyepieces when testing requires use of the instrument. 

5.1.2.8 Td preserve the operational life of the components of the MDC and LEB 
DSKY's, the monitor routines shall be used only when required by test 
procedure or trouble shooting. Such routines shall be terminated as 
quickly as possible in the test flow. Computer routines which cause 
the DSKY display to flash (either requesting data or displaying data) 
shall also be terminated as quickly as possible. 
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Test Sequence 

Hie test sequence should follow the flow chart of Figure 1, except 
for 6.2.5, Turn-On and Turn-Off procedure, which nay be perforated 
as the requirement arises. 

TABUS 1 


Paragraph Wo. 
6.2.1 
6.2.2 
6.2.3 
6.2.k 

6.2.5 

6.2.6 
6.2.7 
6.2.8 
6.2.9 
6.2.10 
6.2.11 

6.2.12 

6.2.13 

6.2.14 

6.2.15 

6.2.16 
6.2.17 
6.2.18 
6.2.19 
6.2.21 


Test Title 

Application of Standby Power to GAN System 

CMC Operational Test 

Operate Power On Test 

G&N Power Supplies Test 

General Turn Off and Turn On Procedures 

G&N Operational Test 

Global Friction Test 

G&N Panel Brightness & Lamp Test 

Semi-Automatic Mode Control Test 

Zero Optics Test 

Optics Coordinate Transformation Control 
Test 

Optics Positional Accuracy Test 

Optics Slew Rate Test 

Stabilization Loop Step Response Test 

IRIG -Scale Factor Test 

IMU Performance Test 

Fine Alignment Test SXT-NB-IMU 

Gyrocompassing Test 

Voltage Margin Test 

S/C Control & Display Test 
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5.6 


5-7 


5.7.1 


5.7.2 


5.7.2.1 


5.7.3 


After the defective, replaceable element has been substituted vlth a 
flight certified unit, the G&N System checkout sequence shall regress 
to the rerunning of applicable portions of the selected sequence (by 
paragraph number) categorized by the subassemblies in which the malfunctlor 
occurred. The chosen subassembly categories are presented in Table II 
versus an appropriate retest paragraph sequence. Retest shall be 
conducted by performing applicable portions of all indicated paragraph 
numbers in the sequence listed as indicated under the appropriate 
subassembly heading. Retest shall proceed to the point in the normal 
test sequence at which the discrepancy was detected and corrected. 

Normal testing shall continue beyond this point in the specified 
sequence of Figure I. 

/• 

It is assumed that the Test Conductor has a working knowledge of 
the test equipment used; 'therefore., this procedure contains only the 
steps related directly to the G&N System components. If any questions 
arise concerning the test equipment, the Test Conductor should refer; 
to the pertinent operational manuals. 

The following requirements shall be completed before any of the tests 
in this specification are attempted. 

The G&N System shall have been qualified in accordance with the 
requirements of P3 2015000. 

The installation of the G&N System into the spacecraft shall have 
been completed as specified in Mechanical Installation Specification 
for Apollo Guidance Equipment Block II: MAO 308 -0107. 

Interfacing systems (SCS, C & IS, EPS, ECS) shall have been verified 
to conform to loading and operational requirements as specified by 
the appropriate ICD. 

All ACE equipment shall have been qualified in accordance with the 
respective quality assurance specifications prior to use with the 
G&N System. 


% 
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5.4.2 Failure of the D criteria for IRIG and PIPA parameters. 

5.4.2.1 If Dp Ek, or exceeds its maximum value as specified in Table D of 

6.2.16.10.7 for^any IBIG or PIPA, that IRIG or PIPA shall be retested 
in the sequence indicated below. Tfte coefficient stability ten$s shall 
be recalculated. 



RETEST SEQUENCE 

If Dp Up or Du exceeds its maximum value after the retest sequence 
is completed, the requirements of 5.4.2.2 (IRIG) or 5.4.2.3 (PIPA) 
shall apply. If D., Dp, and Ek are within the tolerances specified in 
Table D of 6.2.16.IO.7 after tne retest sequence is completed, the 
original out-of-tolerance D terms calculated in 6.2.16.10.8 shall be 
exonerated. 

5.4.2.2 Stability Requirements 

5.4.2.2.1 Failure to be within the maximum values for Dp D>, or D> after the 
retest sequence shall constitute failure of the unit. 
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To be used as necessary to turn system on and off. 

If gyrocompass test Is performed as part of a retest activity. It shall be performed for 
total of 5 hours including the 2 hour settling period. 
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The following conditions axe xequixed for testing the GW System. 

Spacecraft systems other than the GW 8ystem may be operating on 
a noninterfering basis while individual system checkout of the 
GW System is being conducted. 

The GW System shall be supported by the Electrical Power System 
and Environmental Control System during operation in the Comnand 
Module. The Stabilization and Control System shall be connected 
to the GW System during GW operation in the Comnand Module for 
passive loading purposes if available. 

During tests ifcieh interface with the Stabilization and Control 
System and the Central Timing System, operation of these systems 
shall be required. 

The GW System shall be tested per this specification after it is 
installed in the spacecraft. In the event that the installed 
system, or any assembly thereof, is removed from the spacecraft fcr 
modification, recycle, or any other reason, this process specification 
or pertinent portions of it shall be performed after the GW System 
or assembly thereof, is reinstalled. Testing shall be limited to 
GW System operation while actively connected to qualified space- 
craft threshold systems, namely, the Electrical Power System (EPS), 
Environmental Control System (ECS), and Commmication and Instrumen¬ 
tation System (C&IS) as much as possible. However, a minimum of 
combined and integrated system testing with the Stabilization and 
Control System (SCS). Central Timing System (CTS) and Caution 
and Warning System is required for complete GW System verification. 









$•10 Die test equipment listed In paragraph 4.1 shall be connected and 

ready for operation before the tests of this specification are 
initiated. 

$.11 Data Records 

$.11.1 All data concerning the checkout and operation of the GMil System as 

monitored via ACE, shall be recorded on the data sheets associated 
with their corresponding test. Out of tolerance readings ■ban be 
recorded and flagged by appropriate symbols. 

5 *H* 1*1 All test data obtained while demonstrating the requirements of this 

document shall be permanently recorded and forwarded to the next 
receiving agency. 

5.11.1.2 A record of the amount of time each of the four prime power busses 

are on shall be kept and forwarded to the next receiving agency. 

Interface 

me APOLLO G4H System shall interface with accepted ECS and EPS 
distribution systems for power and environment control purposes 
and with the SCS or SCS substitute system for signal interface in 
accordance with the applicable IDC's. 


5.12 

5 . 12.1 
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6.0 DETAIL REQUIREMENTS 

6.1 Initial Test Conditions 

6.1.1 Ths following precautions shall be observed to preclude loss of 
continuity in inertial component performance history of the IMU. 
Deviation may necessitate recalibration of the inertial components. 

6 .1.1.1 The IMS shall be supplied with heater power on a continuous basis. 

When s/C Ground Power Supply, Model No. C14-418 is not providing 
heater power, then heater power shall be supplied through the 
Inertial Components Temperature Controller (ICTC) Model No. 513“100* 
The temperature of the IRIG's shall be maintained between 120° 

and 150°F. Die temperature of the PIPA’s shall be maintained 
between 115° and 1^°F. 

6 .1.1.2 The Standby Mode is identified by the circuit breakers IMU HZH MN A, 
IMU HTR MN B, COMPUTER MN A and MN B in the ON position and IMU MN A 
and MN B and the Stiff Power-IMU switch on LEB Limiting Control Panel 
in the OFF position. The Operate Mode is identified by the circuit 
breaker IMU HTR MNA, MN B, COMPUTER MN A and MN B in the ON position 
and IMU MN A and MN B and the Gtif Powei^IMU switch on the LEB Lighting 
Control Panel in the ON position. The Gtif System shall be operating 
in the Standby Mode with CMC power ON for a minimum of two hours 
prior to advancing to the IMU Operate Mode. In the event Standby 

or CMC power is Interrupted, an equivalent time period shall be 
allowed when power is restored before advancing to the Operate Mode, 
except that when the interval of interruption exceeds two hours, 
a two-hour warmup period shall be mandatory (exceptions to the 2-hour 
warmup are noted in 6.2.5«2). 

6 .1.1.3 The Inertial Measurement Uhit shall not be without heater power for 
more than 15 minutes. 

6.1.1 Jk During the tun on of the Stiff power, COMPUTER MN A and MN B and 

IMU HTR MN A and IMU HTR MN B circuit breakers must be turned on 
before the IMU MN A and IMU MN B circuit breakers on the Rigrt Hand 
Circuit Breaker Panel of the CM. During the tun off of the Gtif 
power the IMU MN A and IMU MN B circuit breakers must be tuned off 
before the IMU HTR MN A and IMU HTR MN B circuit breakers on the Rlgit 
Hand Circuit Breaker Panel of the CM. In no case shall COMPUTER MN A 
and MN B circuit breaker be tuned off before IMU MN A and MN B 
circuit breakers. 
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6.1.1.5 


6.1.1.6 


A warmup period of 1 hour with OPERATE power applied shall be 
required prior to performing any test in which gyro and accelerometer 
parameters are measured, and 15 minutes warmup prior to any test 
in which precision amplitude and frequency power supply checks 

are made. 

The following Command Module switches shall be In the position 
shown unless specifically directed otherwise In a procedural function. 

a. UP TLM switches on the LEB GW Control Panel and MDC Panel 2 
shall be set to ACCEPT. 

b. LAUNCH VHilCLE - GUIDANCE switch on MDC Panel 2 shall be set 
to IU. 

c. The SC CONT switch on MDC Panel 1 shall be set to CMC. 

d. me CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The V CG switch on MDC Panel 1 shall be set to CSM. 

f. The TRACKER switch on GW Indicator Control Panel shall 
be set to OFF. 

g. The LIGHTS-INTEGRAL control on the LEB Lighting Control Panel 
and the Left Hand Circuit Breaker panel shall be set to the 
minimum brightness - OFF position. 

The following optical reference alignment requirements shall be 
demonstrated. 


6.1.2.1 
6.1.2.1.1 


6.1.2.1.2 


6.1.2.1.3 


GW Installation Qualification Fixture 

The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be 
located approximately 40 degrees (CW when viewed from above) from 
the SCZ axis measured in a horizontal plane. At this position, 
the Optical Reference shall be capable of being viewed through 
the SXT ST LOS. 

The SXT Optical Reference LOS position with respect to the horizontal 
plane shall be known to within 5 arc-seconds. The azimuth bearing of 
Idle Optical Reference LOS shall be known to within +30 minutes of arc. 

The SXT Optical Reference No. 2 LOS shall be located approximately 
80 degrees from the SXT Optical Reference No. 1 (40 degrees from 
S/C Z axis) measured In a horizontal plane. At this position, the 
Optical Reference shall be capable of being viewed through the 
SXT STAR LOS. 


FORM M1XI-M-1 RIV. *-*4 










HD 1002348 


NORTH AMERICAN AVIATION, INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
iaai4 LAKEWOOD BLVD. OOWNEV. CALIFORNIA 

CODE IDENT. NO. 03953 


6 .1.2.1.3*1 TSie SXT optical reference LOS position with respect to the horizontal 

plane shall be known to within 5 arc-seconds. The azimuth bearing of 
the Optical Reference LOS shall be known to within * 30 minutes of arc, 

6 .1.2.1.4 SXT Optical Reference Ho. 3 shall be capable of being viewed through 

the SXT LLOS and the STAR LOS simultaneously at the Zero Optics 
position. 

6 .1.2.1.4.1 SXT Optical Reference Ho. 3 shall have the capability to measure the 
nonparallelism of the LLOS and STAR LOS to a resolution of 2 arc- 
seconds. 
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TABLE I. RESISTANCE REQUIREMENTS FOR S/C PCWIB 
CONNECTORS 


Test No. 


From 

Pl-2 
Pl-5 
Pl-6 
Pl-7 
Pl-8 
. Pl-9 
PI-10 
Pl-11 
PI-12 
Pl-13 
Pl-14 
Pl-17 
P2-2 
P2-5 * 
P2-6 
P2-7 
P2-8 1 
P2-9 
P2-10 
P2-11 
P2-12 
P2-13 

P2-14 

F2-17 

Pl-1 

PI-3 

Pl-4 

Pl-15 

Pl-16 

P2-1 

P2-3 

P2-k 

P2-15 

P2-16 


To 

P2-18 


Requirements 

Open 


Pl-18 


Continuity 
















ND 1002348 


NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
taai4 lakcwooo ilvo.oowniy California 



COOE IDENT. NO. 03953 

NUMBER 

REVISION LETTER 



n m ii i-i- 

PACE 


Polarity and Voltage Check on S/C Power 

Perform a voltage and polarity check of the G&N S/C power by performing 
the measurements indicated in ‘Table II. Set the following switches to 
the position indicated. 

a. G/N'POWER-OPTICS switch on the LEB Lighting Control Panel to ON. 

b. G/N POWER - IMU switch on the tjtr Lighting Control Panel to ON. 

c. G/N POWER switch on the Right Hand Circuit Breaker Panel to AC1. 


For each measurement in 'Table II set the indicated circuit breaker on 
the Right Hand Circuit Breaker Panel to ON (breaker pushed in). After 
each measurement return the cirucit breaker to OFF (breaker pulled out). 

TABLE II. POIARITY & VOLTAGE REQUIREMENTS FOR S/C POWER 


Test No. 

Circuit Breaker 

Polarity & Connector 
Pin No. 



Low 

High 

1 

COMPUTER MN A 

Pl-1 

Pl-2 

2 

PPTICS MN A 

Pl-14 

Pl-7 

3 

IMU MN A 

PI-15 

Pl-9 



Pl-16 

Pl-10 

4 

IMU HTR MN A 

PI-3 

Pl-8 

5 

COMPUTER MN B 

P2-1 

P2-2 

6 

OPTICS MN B 

P2-14 

P2-7 

7 

IMU MN B 

P2-15 

P2-9 

8 


P2-16 

P2-10 

IMU HTR MN B 

P2-3 

P2-8 

9 

POWER AC 1 

Pl-18 

Pl-17 


Set g/n POWER switch on the Right Hand Circuit 
Breaker Panel to AC 2. 


Requirements 


+28.8 ± 3 
+28.8 ± 3 
+28.8 ± 3 
+28.8 ± 3 
+28.8 ± 3 
+28.8 ± 3 
+28.8 ± 3 
+28.8 ± 3 
+28.8 ± 3 
+28.8 ± 3 
115 ± 10 VAC 
400 ± 7 cps 


10 


POWER AC 2 


Pl-lB 


Pi-17 


115 ± 10 VAC 
400 ± 7 cps 


mmmn 
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Verify all circuit breakers exercised in Table II are in the OFF position 
(breakers pulled out). Set the following switches to the OFF position. 

a * G/N POWER - OPTICS switch on the LEB Lighting Control Panel. 

b. d/N POWER - I MU switch on the LEB Lighting Control Panel. 

c. G/N POWER switch on the Right Hand Circuit Breaker Panel. 

Disconnect connectors PI and P2 of the test cables from S/C connectors 
C03WU3 i *5 and C03W1J3^6, respectively. 

Resistance Check on G&N Power Connectors. 

Connect test cable connectors J1 and J2 to G&N connectors 56P30 and 
5 oP 31, respectively. Using a VTVOM, measure the resistance between 
the terminals listed in Table II. The measurements shall meet the 
requirements listed in Table III. 


























f'j* 

h "l 

U 


rl* 




I 

i 


6.1.4 

6 .1.4.1 

6 .1.4.2 


6.1.4.3 
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Qnergency Shutdown Procedure 

CAUTION : In the event of a malfunction occurence which could damage 

the G&N System before the normal shutdown procedure 6.2.5 
could be performed, the following sequence should be 
4 utilized in the spacecraft. 

On the LEB Lighting Control Panel set the O/N POWER-IMU and G/N POWER - 
OPTICS switches to OFF. 

On the Right Hand Circuit Breaker Panel set the following switches and 
circuit breakers to OFF (breakers pulled out). 

a. GUIDANCE/NAVIGATION COMPUTER MN A and MN B 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B 

c. G/N POWER switch to OFF 

d. GUIDANCE/NAVIGATION IMU MN A and MN B 

e. GUIDf NCE/NAVIGATION OPTICS MN A and MN B 

f. GUIDANCE/NAVIGATION POWER AC 1 and AC 2 

Verify that the ICTC is providing heater power to the G&N System. 
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Test Procedures 

Application of Standby Power to G & W System 

All power and control switches on the G&N Indicator Control Panel shall 
be placed In the OFF or neutral position. 

Ifce Inertial‘Component Temperature Controller (ICTC), shall be supplying 
inertial component heater power to the G&N System through the PSA, 
Connector No. 1+5J2. 

Computer Power On 

Set G&N COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in), and position G/N POWER switch to AC1. 

Set the computer numerical display lights to the minimum acceptable 
brightness by* rotating the BRIGHTNESS Controls on the MDC and LEB 
Lighting Control Panels. 

The CMC +28 VDC power discrete shall be issued (CG 1523). This can 
be observed by the lighted CMC +28 VDC operate lamp on the Event 
Module. The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28.8 ± 3 VDC. 
Verify CRT indication. 

Using DSKY, enter VERB 36 , ENTR, then press RESET. All computer alarms 
on the Main Display Console (MDC), LEB CMC DSKY and CRT shall clear. 

The voltage output of the +4 VDC CMC supply shall be +4.00 ± 0.20 VDC, 

(CG 1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0 ± 0.4 VDC, 

(CG 1020). The value on the CRT shall be recorded. 

V , , . r 1 :lr. -• - ; ’• ' • : - - n 


ain. 


" c.nci 
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6,2.1.3*8 Zero the CMS erasable memory by entering the following sequence Into 
the K-start: 

a. VERB 57, ENTER 

b. 00015, ENTER 

6.2.1.3 .9 Initiate CMC self-check by entering the following sequence into the 
K-start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 05 NOUN 01, ENTER 

. d. 1366, ENTER 

6 .2.1.3*9 *1 Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error is 
detected, the following will be displayed: 

R1 - 01102 or 41102 

R2 - XXXXK c (sFail) 

R3 - XXXXX c (ERcount) 

6 .2.1.3.9 .2 Enter the following into the K-start: 

a. VERB 21 

b. NOUN 27, press ENTER pushbutton 


c. 


00000, press ENTER pushbutton 
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6.2.2 CMC Operational Test 

NOTE: Verify that I MU STANDBY power (including CMC operate power) 

is applied, IMU OPERATE Power is not applied. (GdeTT IMU HTR 
MN A and MN B breakers engaged, Computer MN A and MN B • 
breakers engaged, IMU MN A and MN B breakers disengaged, 

G/N Power-IMU switch on LEB Lighting Control Panel in OFF 
Position). 

6.2.2.1 Using the LEB CMC DSKY, enter the following sequence of data into the 
CMC to initiate the DSKY check. Press.the ENTER pushbutton after each 
entry (denoted by E). 

VERB 36 , E Press RESET 
VERB 21 NOUN 27, E 
77766, E 

6 .2.2.2 DSKY check shall check all the electroluminescent elements by 
displaying the decimal numbers from nine through zero in succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify all elements operable on MDC and LEB CMC DSKY's. VERB-NOUN 
display shall, flash. 

6 .2.2.2.1 Minus and plus signs shall be displayed. Verify operation on MDC and 
LEB DSKY's. 

6 .2.2.2.2 COMP ACTY lamp shall be illuminated for approximately 5 seconds, then 
DSKY shall blank. 
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CAUTION and STATUS Displays 

Enter VERB 35, ENTR, into LEB CMC DSKY. ; 

The following MDC and LEB CMC DSKY displays shall illuminate for 
approximately 5 seconds. 

a. UPLINK ACTY 

b. NO ATT 

c. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 

i. TRACKER 

J. OPR ERROR Flashing 

k. COMP ACTY 

l. VERB-NOUN Flashing 

m. Plus 88888 in Rl, R2, and R3 

n. PGNCS, CMC, ISS Warning lights (CMC shall remain illuminated for 
approximately 60 seconds. 

After indications a through 1 go out 488888 shall remain in Rl, R2, R3 
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6.2.2.5 Uplink and Downlink Checks. 

6.2.2.5.1 Enter VERB 36 into Kl48. Press the ENTER pushbutton, then press 
|RROR RESET pushbutton. 

6.2.2. 5 .2 Enter the following sequence into Kl48. Press the ENTER pushbutton 
after each entry. 

a. VERB 25 NOUN 01 ENTER 

b. 01600, ENTER 

c. 00000, ENTER 

d. 77777, ENTER 

a. 0723k, ENTER 

f. VERB 05 NOUN 01, ENTER 

g* 0l600, ENTER 

6 .2.2. 5.3 CMC Registers Rl, R2, and R3 display on the CRT shall indicate 00000, 
77777, and 07254, respectively. 

6 .2.2.6 CMC Automatic Self-Test 

6 .2.2.6.1 Initiate the CMC Automatic Self-Test by entering the following sequence 
into KlWl. Press the ENTER pushbutton after each entry. 

a. VERB 21, NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 1366, ENTER 

6.2.2.6.2 Monitor DSKY until R3 (SCOUNT +2) increments twice. If an error is 
detected, the following will be displayed; 

VERB 05 NOUN 31 
Rl - 01102 or 41102 
R2 * XXXXX c (S Pail) 

R3 * XXXXX c (ERcount) 

6 .2.2.6.3 Enter the following into the K-start: 


a. VERB 21 NOUN 27, press ENTER pushbutton 

b. 00000, press ENTER Pushbutton 
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6.2.2.7 Parity Fail Test 

6.2.2.7.1 Enter the following into the K-Start. fress the ElfFER pushbuttcn after 
each entry. 

a. VERB 57, ENTER 

b. 00015, ENTER 

c. ■'’VERB 21 NOUN 02, ENTER 

d. 01600, ENTER 

e. 33777, ENTER 

f. VERB 25 NOUN 26, ENTER 

g. 0^000, ENTER 

h. 01600, ENTER 

i. 00003, ENTER 

J. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's shall illuminate. The FGNS 
eautlon lamps .on the MDC & LEB annunciator panels shall illuminate. 

VEkd Op and NOUN 31 shall be displayed on the MDC and LEB CMC DSKY's 
and ROVS 1, 2, and 3 shall indicate 00000. 

6.2.2.7.2 Press the ERROR RESET pushbutton on the K-Start. Hie RESTART & 

FGNF caution lamps shall extinguish. 

6.2.2.7.3 Enter VERB 36, into the K-START. Press the ENTER pushbutton. 
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6.2.2.8 
6.2.2.8.1 


6.2.2.8.2 
6.2.2.8.3 


Rupt Lock Test 

Biter the following sequence into the K-Start. Press the ENTER pushbuttor 
after each entry. 

a. VERB 24 NOUN 01, ENTER 

b. 01600, ENTER 

c. 30001, ENTER 

d. 01600, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 00001, ENTER 

g. 01600, ENTER 

h. 00003, ENTER 

i. VERB 31, ENTER 

i 

The RESTART lamps on the MDC and LEB DSKY's shall illuminate. The 
PGNS caution lamps on the MDC & LEB annunciator panels shall illuminate. 
VERB 05 and NOUN 31 shall be displayed on the MDC and t.eb CMC DSKY*s 
and ROWS 1, 2, and 3 shall Indicate 00000. 


Press the ERROR RESET pushbutton on the K-START. The RESTART & PGNS 
caution lamps shall extinguish. 


Biter VERB 36 into the K-Start 


Press the ENTER pushbutton. 
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6.2.2.9 
6.2.2.9.1 


6.2.2.9.2 


TC Trap Test 

Biter the following sequence into the K-Start. Press the ENTER pushbuttor 
after each entry. ; 

a. VERB 21 NOUN 02, ENTER 

b. 01600, ENTER 

c. 01600, ENTER 

d. VERB 25 NOUN 26, ENTER 

«. 04000, ENTER 

f. 01600, ENTER 

g. 00003, ENTER 

h. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY’s shall illuminate. The PGNS 
caution lamps on the MDC & LEB annunciator panels shall illuminate. 

VSRB 05 and NOUN 31 shall be displayed on the MDC and LEB CMC DSKY’s 
and ROWS 1, 2, and 3 shall indicate 00000. 

Press the ERROR RESET pushbutton on the K-Start. The RESTART & PGNS 
caution lamps shall extinguish. 

Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 


6 . 2 . 2 . 9.3 
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6.2.2.10 

Nightwatchman Test 




6.2.2.10.1 

Etater the following 
after each entry. 

sequence into the K-Start. Press ENTER pushbutton 


a. VERB 24 NOUN 01 

b. 01600, ENTER 

c. , 30001, ENTER 

d. 01600, ENTER 

, ENTER 




a. VERB 25 NOUN 26 

f. 04000, ENTER 

g. 0l600, ENTER 

h. 00003, ENTER 

' i. VERB 30, ENTER 

ENTER 




The RESTART lamps on the MDC & LEB DSKY's shall illuminate. Die TONS 
caution lamps on the MDC & LEB annunciator panels shall illumirate. 

VERB 05 and NOUN 31 shall be displayed on MDC and LEB CMC DSKY and 

ROWS 1, 2, and 3 shall indicate 00000. 

6.2.2.10.2 

Press the ERROR RESET pushbutton on the K-Start. The RESTART & PGNS 
caution lamps shall extinguish. 

6.2.2.10.3 

Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 


6.2.2.11 

Bank Sum Check 




6.2.2.11.1 

From a program listing for the installed CMC ropes, 
bank CKSM bugger words. 

obtain a list of 

6.2.2.11.2 

Enter VERB 56, ENTER 

into JCL48. 



6.2.2.11.3 

Record the following: 





R1 * Bank Sum 

R2 m Bank Number 





R3 * Bank CKSM bugger word 


• 


R1 shall be the same or the complement of R2. 

R3 shall equal the CKSM bugger word for the indicated bank. 
Enter VERB 33, ENTER 


6.2.2.11.4 

Repeat 6.2.2.11.3 until all banks have been checked. 
Bank Sum Test by entering VERB 34, ENTER into Kl48. 

Terminate 

the. 
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6.2.2.12 

6.2.2.12.1 

6.2.2.12.2 

6.2.2.12.3 

6.2.2.12.3.1 

6.2.2.12.4 

6.2.2.12.5 

6.2.2.12.6 

6.2.2.12.7 

6.2.2.12.8 
6.2.2.12.9 
6.2.2.12.10 
6.2.2.12.11 

6 . 2 . 2 . 12 . 11.1 


CMC Clock Frequency Test 

Insure that the CMC has been operating for at least 15 min. before 
performing this test. 

Insure that the IMU 3.2 kc 28 V Supply is available on the vertical 
input to PIPA Scope. 

* 

Insure that the EPUT Meter and preset counter plug-in unit are connected 
to 115V, 60 cps power. 

Permit the EPOT to warm up for the length of time required by the 
manufacturer's specification. 

Connect the signal output from Oscilloscope 4A4-A1 to the input channel 
cm the EPOT Meter. 

Set the preset counter to indicate 96000 . 

Set the EPOT fee ter to count at the maximum count rate (l megacycle or 
greater). 

Adjust the Trigger Level to the point midway between the range over 
which the counter will normally count. 

Each count cycle shall last approximately 30 seconds. Adjust the display 
time to permit recording the display on the EPOT. 

Record the results of 10 count-cycles. Calculate the average time per 
cycle over the 10 cycles. Record the result 4 

Divide 96000 by the average time from 6.2.2.11.9. Record the result 
as 3200 cps frequency. 

Multiply the 3200 cps frequency by 640. Record the results as the CMC 
clock frequency; 

Hie CMC Clock Frequency shall be 20^8000 ± 5 cps. 
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6.2.3 
6 .2.3.1 


6.2.3.1.1 


6.2.3.1.2 


6.2.3.1.3 


Operate Power On Test 
IMU Operate Power ON 
CAUTION: 


NOTE: 


The sequences specified In this test must be adhered to. 
Deviations may necessitate recalibration of the inertial 
components• 

Disregard the GIMBAL LOCK indicator until the completion of 
step 6 . 2 . 3 . 1 . 6 . 


The following Command Module switches and circuit breakers shall be in 
the following state: 

• Right Hand Circuit Breaker Panel 

a. GUIDANCE/NAVIGATION COMPUTER MN A and MN B breakers on (pushed in) 

b. GUIDANOE/NAVIGATION IMU BTR MN A and MN B breakers on (pushed in) 

c. GUIDANCE/NAVIGATION IMU MN A and MN B breakers off (pulled out) 

d. GUIDANCE/NAVIGATION OPTICS MN A and MN B breakers off (pulled out) 
LEB Lighting Control Panel 

e. G/N Power - IMU set to OFF 

f. G/N Power - Optics set to OFF 

Switches and selectors on the GAN Indicator control panel shall be set 
as follows: 

a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 

C. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Adjust the Conmand Module MDC and LEB Lighting Controls to 
intensity for proper readout of G&N Displays. 
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6.2. 3 .1.7 Insure that the following alarm lamps are not lighted on G&N LEB Display 
Panel. 

a. CMC Warning 

b. ISS Warning 

c. PGNS Caution 

6.2. 3 .1.8 Verify that the PROGRAM ALARM lamp on the DSJCY's does not light with 
VERB 05 NOUN 31 and R1 » 00213 displayed. 

6.2.3.1.9 The OG, IG, and MS CDU angles shall be 00000 ± 00150. Verify on CRT. 

6.2.3*1.10 Verify that the following secondary power supply voltages are not 

flashing on the CRT display. 



TABLE VI. 

SECONDARY POWER SUPPLY VOLTAGES 

Me&s. No. 

Signal 

1 

OG 1040 ‘ 

+120 VDC PIPA SUPPLY 

2 

OG 1051 

+20 VDC PIPA SUPPLY 

3 

CG 1052 

-20 VDC PIPA SUPPLY 

4 

OG 1070 

+4 VDC CDU SUPPLY 

5 

OG 1100 

-28 VDC ELECTRONICS 

6 

CG 1020 

+14 VDC CMC SUPPLY 

7 

CG 1030 

+4 VDC CMC SUPPLY 

8 

OG 1201 

IMU 28 V 800 CPS 1 pet 0 ph 

9 

CG 1202 

IMU 28 V 800 CPS 5 pet ph A 

10 

CG 1203 

IMU 28 V 800 CPS 5 pet ph B 

11 

CG 1331 

3.2KC 28 V SUPPLY 

12 

CG 1110 

2.5 VDC TM BIAS 


_i 


✓ 
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6.2.3.2 Optics Power ON 

6.2. 3 .2.1 Optics power shall be applied by actuating the G&N OPTICS MN A and 
OPTICS MN B breakers on the Right Hand Circuit Breaker Panel 
(breakers pushed in), and placing G/N Power - OPTICS switch on the 
USB Lighting Control Panel to ON. 

6.2.3.2.2 OPTICS +28 VDC discrete shall be issued (CG 1533). Verify by observing 
that the OPTICS lamp on Event Module is illuminated. Verify that the 
+28 VDC OPTX OPERATE BUS (CG 1530) is +28.8 ± 3 VDC. Record the 
Indication on the CRT. 

6.2.3.2.3 Verify the following secondary power supply voltages on the CRT are 
not flashing: 

CG 1211 OPTX 28 V 800 CPS 1 pet 0 ph 

OG 1212 OPTX 800 CPS 5 pct-90ph 

6.2. 3.3 Enter and verify VERB 4o NOUN 20 into Kl48. Press the ENTER pushbutton 
to advance the system to the Zero CDU mode. 

6.2.3.4 Enter and verify VERB 4l, NOUN 20 into K148. Press the ENTER pushbutton 
to advance the system to Coarse Align under CMC control. The VERB NOUN 
display on CRT shall flash and indicate 21-22. 


6.2.3.5 


Enter and verify +00000 into 10.1*8 three times, pressing the ENTER 
pushbutton after each entry. 
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G&H System Power Supplies Test 

Proceed with this test if 6.2.3, Operate Power On Test, has been 
completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6 .2.5.2, Turn On Procedure, 
before proceeding with this test. Insure that the IMU Operate Power 
has been on for at least 15 minutes before proceeding with this test. 

Biter t he fo llowing sequence into the K-Start. Verb 4l NOUN 20, ENTER ; 
+00000 ENTER; +00000 ENTER; +00000 ENTER. 

Insure that OPERATE power has been applied for at least 15 minutes. 

Verify that the discretes listed below have been issued by noting that 
the event lamps on the specified Event Module are illuminated. 

a. IMU STANDBY POWER (CG 1513) 

b. CMC OPERATE POWER (CG 152 3 ) 

c. OPTX OPERATE POWER (CG 1533) 

•Hie IRIG and PI PA Pulse Torque DC supply shall demonstrate the following 
requirenents. The DC output voltages shall be as follows. Record the 
indicated voltages on the CRT. 

a. The 120 Volt PIPA Power Supply output voltage shall be 120 ± 6 VDC 
(CG 1040). 

b. The PIPA +20 VDC Supply output voltage shall be +20 ± 1.2 VDC 

(CO 1051 ). 

c. The PIPA -20 VDC output voltage shall be -20 ± 2 VDC (CG 1052). 

The minus 20 VDC Electronics Power Supply output voltage shall be 
-27*5 * 6.0 VDC (CG 1100)• Record the indicated voltage displayed on 
the CRT. 

Power Supplies 

Record the indicated voltage display on the CRT. 

a. The +14 VDC CMC Power output voltage shall be +14.0 ± 0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.00 ± 0.20 VDC 
(CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be ± 4.0 ± 0.2 VDC. 

d. The +2.50 VDC TM BIAS SUPPLY output voltage shall be +2.50 + 0.05 VDC 
(CG 1110). 
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6.2.4.7 Twenty-eight volt, 800 cps Power Supplies - the following values shall 

be measured with the guidance reference clock synchronizing input 

pulses. Record the indicated voltage displayed on the CRT. 

a. IBdJ +28 V, 800 CPS 1 per cent 0 degree voltage shall be 
+28.0 ± 0.6 VAC (CG 1201). 

b. IMU 28 V, 800 CPS, 5 percent PH A -90 degree voltage shall be 
28.0 ± 1.4 VAC (CG 1202). 

c. IHJ +28 V, 800 CPS 5 per cent Fh B 0 degree voltage shall be 
28.0 ± 2.1 VAC (CG 1203). 

d. Optics +28 V, 800 CPS 1 per cent 0 degree voltage shall be 
28.0 ± 0.6 VAC (CG 1211). 

e. Optics +28 V, 800 CPS 5 per cent -90 degree voltage shall be 
28.0 ± 1.5 VAC (CG 1212). 

6.2.4.8 IMU 3200 CPS Supply 

The 28 V 3200 CPS Supply feedback output voltage shall be 28.6 ± 0.6 

volts RMS (CG 1331). Record the indicated voltage displayed on the CRT. 

6.2.4.9 Plus 28 VDC Busses 

Record the indicated voltage displayed on the CRT. 

a. The +28 VDC I$1U OPERATE (Buss No. 1) output voltage shall be 

28.8 (+3, -3) VDC under normal system load (CG 1500). 

b. The +28 VDC IMU STANDBY (Buss No. 2) output voltage shall be 

28.8 (+3, -3) VDC under normal system load (CG 1510). 

c. The +28 VDC IMU STANDBY (Buss No. 3) output voltage shall be 

28.8 (+3, -3) VDC under normal system load (CG 1520). 

d. The +28 VDC OFTX OPERATE (Buss No. 4) output voltage shall be 

28.8 (+3, -3) VDC under normal system load (CG 1530). 

6.2.4.10 Noise 


a. The +14 VDC CM! Power Supply RMS noise shall be less than 0.4 volt un 

(CG 1021). 1 

b. The +4 VDC CMC Power Supply noise peak shall be less than 0.4 vdlt pp 
(CG 1031). 

IMU l£ CMC Sync Phase Difference 

The Phase difference between the 3.2 kc supply and CMC sync shall be 
0* ±10* (NG 1336). Record the phase difference as indicated on the CRT. 


4l 


6.2.4.11 
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General Turn Off and 

1 Turn On Procedure 



WOTE: This procedure shall he utilized any time after performing 

6 .I .3 Prepower Application Requirements, 6.2.1, Standby Power On 
Test, and 6 . 2 . 3 . Operate Power on Test, to turn on or turn off 
the G&N System. Appropriate portions of this procedure will be 
referenced in other tests. 

Turn Off Procedure. 

CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration 
of the inertial components. 

Biter the following sequence into the K-II 18 . 

a. VERB 1*1 NOUN 20, OTTER 

b. +00000 ENTR 

c. +00000 ENTR 

d. 409000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY's is illuminated. 

Set the following switches on the G&N Indicator Control Panel to the 

positions designated. 


a. OPTICS MODE to MANUAL 

b. CONTROLLER MODE to DIRECT 

c. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 


Set the G/N Power - D*J switch on the LEB Lighting Control Panel to 
OFF and G&N IMU MR A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel tp OFF (breakers pulled out). 


Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the ■■iw lwi a 
brightness - OFF position. 


Set the DM HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 
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6.2.5.1.6 Set the COMRJTER MN A and MN B Circuit breakers on the Right 
Circuit Breaker panel to OFF (breakers pulled out). 

6 .2. 5 . 1.7 Set the GAN Bower AC1-0FF-AC2 SVitch on the Right Hand Circuit breaker 
panel to OFF and the GUY POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

6 . 2 . 5 .1.8 Set the G/n POWER - OPTICS switch on the LEB Lighting Control Panel to 
OFF and GUV OPTICS MN A and MN B breakers on the Right. Hand Circuit 
breaker panel to OFF. 

6. 2. 5 .1.9 Verify that the ICTC is supplying inertial components heater power to 
the GAN System. This will be indicated by the following on the PTC. 

a. GAN ON(FTC inhibit) light not illuminated. 

b. IMJ Temp/heater current meter indicates IMG temperature of 130*±5 # ] 

6 .2. 5 .2 Turn ON Procedure 

6.2. 5 .2.1 Set or verify, the following GAN Indicator Control Panel switches to the 
position indicated. 


a. CONDITION LAMPS to ON 

b. OPTICS MODE to MANUAL 

c. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED To DIRECT 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position. 

6 .2. 5 .2.2 Insure that interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence 

specified.' Failure to adhere to this sequence may require 
recallbratlon of the inertial components. 


hk 
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6 .2. 5 .2 .3 Energize the G&N COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). If the STBY indicator on 
the DSKY is illuminated, press the STBY pushbutton for approximately 
3 seconds until the STBY indicator extinguish es.. Enter VERB 6 l into 
Kl48 and press the ENTER pushbutton. Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify 
+ll* and +4 VDC AGC power supply outputs on CRT display. Voltages 
shall be +14 i 0.4v (CG 1020) and +4 ± 0.2 (CG 1030). 

6.2.5.2.4 Set the G&N POWER AC1 and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the G&N POWER AC1-0FF-AC2 
svltch to AC1. 


6 .2.5*2.4.1 Set the G&N DSKY and Display Panel brightness to the minimum acceptable 

level by manipulation of LIGHTS - NUMERICS control on both Left 
Circuit breaker panel and LEB Lighting Control panel. 

6 .2. 5 .2 .5 Energize the G&N IMU HTR, MN A and MN B breakers on the Right fend 

Circuit Breaker panel (breakers pushed in). 


6.2. 5 .2.6 Disregard all alar m in dication on the CMC DSKY panels. Enter VERB 36 
into Kl48. Press ENTER pushbutton. Press ERROR RESET pushbuttons on 
Kl48. All computer alarms except the Gimbal Lock Indicator on the 
Main Display Console (MDC) and LEB AGC DSKY shall clear. Verify 
registers Rl, R2, and R3 on the DSKY's are cleared. 


6.2.5.2.7 


Clear the CMC erasable memory by entering the following sequence into 
the K-Start. 


a. VERB 57> press ENTER 

b. 00015, press ENTER 
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6.2. 5 .2.8 Initiate CHS self-check by entering the following sequence into the 
K-Start: 


a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 05 NOUN 01, ENTER 

d. 1366, ENTER 

6.2. 5 .2.8.1 Monitor DSKY until R3 (SCJOUNT +2) increment twice. If an error is 
detected, the following will be displayed: 

VERB 05 NOUN 31 
R1 - 01102 or 1*1102 

R2 - XXXXX e (S Fail) 

R3 - XXXXX c (ERcount) 

6.2. 5 .2.8.2 Enter the following into the K-Start: 

a. VERB 21 , 

b. NOUN 27 ENTER 

c. 00000, ENTER 

NOTE: Allow 2 hours to elapse before proceeding to 6.2. 5 .2.9 with 

the following exceptions: 

a. If the G&N System has been in the power off state for less than 
5 days with the gimbals in the parked position (0% O', 90*) and 
the system has not been moved, allow 15 minutes to elapse before 
proceeding. 

b. If the G&N System has been turned off for less than 15 minutes 
allow 90 seconds to elapse before proceeding. 

c. If the G&N System has been turned off with the gimbals in the 
unparked position for more than 15 minutes but less than 2 hours 
allow a warmup time equal to the time off to elapse before 
proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove IMU 

Operate Power inmed lately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6 .2. 5 .2.9 After the required warmup time has elapsed set the G&N IMU MN A and 
MN B circuit breaker on the Right Hand circuit breaker panel to ON 
(breaker pushed in), and the G/N POWER - IMU switch on the LEB 
Lighting Control panel to the IMU position (toggle up). 


k6 


l 
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6.2.5.2.16 


Verify that the CRT indications of the signals in Table VI 
are not flashing. 


Measurement 


Number 

Signal 

1 CG 1040 

+120 VDC PIPA SUPPLY 

2 CO 1051 

+20 VDC PIPA SUPPLY 

3 CG 1052 

-20 VDC PIPA SUPPLY 

4 CG 1070 

+4 VDC CDU SUPPLY 

5 CG 1100 

-28 VDC ELECTRONICS 

6 CG 1020 

+14 VDC CMC SUPPLY 

7 co 1030 

+4 VDC CM3 SUPPLY 

8 CO 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9 00 1202 

IMU 28V 800 CPS 5 pet ph A 

10 00 1203 

IMU 28V 800 CPS 5 pet ph B 

n co 1331 

3-2 KC 28V SUPPLY 

12 CO 1110 

2.5 VDC TM BIAS 

13 co 2300 

PIPA TEMPERATURE 

14 CO 2301 

IRIG TEMPERATURE 

Monitor the PIPA Display Scope to Insure that P] 

properly. 


6.2.5.2.18 Perform 6.2.6 G&N Operational Test. 

6 . 2 . 5.3 Master Initialization 

6.2.5. 3.1 Set/verify the following Circuit Breakers and switches. 


a. G&N COMPUTER MN A & MSB 

b. G&N POWER AC1 & AC2 
0 . G&N IMU HTR MNA & MNB 

d. G/N POWER AC1 - OFF - AC2 switch to AC1 


MOTE: If IMU OPERATE POWER is not ON proceed 
to 6 . 2 . 5 . 2 . 9 . 


6 . 2 . 5 . 3.2 Verify that the PIPA Temperature (CG 2300 ) is 130.0 + 1.5°F. 


NOTE: If the GIMBAL LOCK lamp on the DSKY 
is lit, proceed to 6 . 2 . 5 . 3 . 5 . 


6.2.5. 3.3 Enter VERB 36 , ENTER into 10.46. 
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6 . 2 . 5 . 3.4 

Enter VERB 40 NOUN 20, ENTER into KL48. 

6 . 2 . 5 . 3.5 

Enter the following into KL48. 

a. VERB 4l NOUN 20, ENTR 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Observe the NO ATT lamp lights and the Inner, Outer, and Middle 
GlmbadL Angles are 0 + I. 5 0 as indicated by CDU X, CDU Y. and 

CEU Z on the CRT. ' 

6 . 2 . 5 . 3-6 

Press the ERROR RESET pushbutton. Enter the following into EL48. 

*. VERB 57, ENTER 
b. 00015, ENTER 

6 . 2.6 

GWf Operation Test 


6 . 2 . 6.1 

Initial Conditions 


6 . 2 . 6 . 1.1 

Perform Master Initialization 6 . 2 . 5.3 before proceeding. 

6 . 2 . 6 . 1.2 

Enter the following into Kl48. 


a. VERB 01 BOUN ID, ENTER 

b. 00003, ENTER 


Record R1 - AAAAA and Range Time. 
6 .2.6.1 .3 Enter the following into Kl48. 


a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 

c. AAAAA, ENTER 

d. VERB 06 NOUN 02, ENT ER 

• . 01300, ENTER 

Record R 1 > ramp 


6 . 2 . 6 .1.4 


Perform the following calculations: 


a, 

b, 

c, 


35oo“ 


x 5.12 


CC.C (hours in high order scaler channel 3 ) 


23*3 “ CC.C * DD.D hours 

DD.D plus the time of day recorded in 6.2.6.1.2 « the time at 
which the high order scalar, channel 3 , will overflow. 


FORM MISI-H-2 RCl 
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6.2.6.2 
6.2.6.2.1 
6.2.6.2.2 
6.2.6.2.3 


6.2.6.2.4 

6.2.6.2.5 

6 . 2 . 6 . 2.6 

6.2.6.2.7 

6.2.6.2.8 


6.2.6.3 

6.2.6.3.1 

6.2.6.3.2 

6.2.6.3.3 


Do not enter the G&N Operational Test .vithin 12 minutes of the 
time calculated in 6.2.6.I.4.C. If the test is in process at 
this time, undesirable results vlU occur. 

Test Initiation 

Enter VERB 57 Into 10.48. Press tha ENTER pushbutton. 

Enter 00004 into Kl48. Press the ENTER pushbutton. 

Verify that the PROGRAM display on the' CRT indicates 07* 

NOTE: Daring this portion of the test the G&H System is 
exercised through its modes. Any failures will be indicated 
by the PROGRAM ALARM lamp on the DSKY's lighting with VERB 05 
NOUH 31 end R1 ■ 01411 displayed. 

After approximately 12 minutes, VERB 06, NOUN 66 will flash and 
the value of the gravity vector in cm/sec 2 «h*n be displayed in 
R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of the gravity vector R2 
contains the last five digits. A decimal point shall be betveen 
them. The value for the gravity vector Ah»n be 980.00000 ♦ 
05.00000 cm/sec . “ 

Enter VERB 33 into 10.48. Press the ENTER pushbutton. 

When VERB 06 NOUN 66 flashes the value of the horizontal earth rat 
shall be displayed in R1 and R2 on the CRT. Record these values. 

R1 contains the first five digits of earth rate and R2 contains th 
last five digits. A decimal point shall be placed between them. 

R1 shall always be 00000. The horizontal earth rate be 

00000.88000 + 0.1000 earth rate units. 

Test Termination 

Biter VERB 36 into KL48. Press the ENTER pushbutton. 

Enter VERB 4l, NOUN 20 into 20.48• Press the ctpkr pusbuttton. 

Enter +00000 into Id-48 three times. Press the EN T ER pushbutton 
after each entry. 


FORM M11I-M-* RKV. t>«4 














6.2.7 
6 .2.7.1 


6.2.7*2 
6.2.7*2.1 


6 .2.7*2.2 


6 .2.7*2.3 


6.2.7*2.4 


6.2.7*2.5 
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Gimbal Friction Test 



Proceed with this test if 6.2.5.2 or 6.2.3 has been completed and 
system operation has not been interrupted. If system operation has 
been interrupted, perform 6.2.5.2 before proceeding with this test. 

Inner Gimbal Friction Otest 


Biter the following sequence into the K-Start, pushing the ENTER 
pushbutton after each entry: 

a. VERB 4l NOUN 20, 

b. 400000, ENTER 
c • 400000, ENTER 
d. 400000, ENTER 

ENTER 


Sdtup the ACE Analog Recorders to record the following measurements 
(use speed of 10 un/sec): 

a. OG 2120, 

IG TORQUE MOTOR CURRENT 


b. 00 2117 

IGA SERVO ERROR IN PHASE 


c. CG 2112 

IG IX RESOLVER OUTPUT SIN 


d. OG 2113 

IG IX RESOLVER OUTPUT COS 


e. OG 2220 

IGA CDU FINE ERROR 


f. CG 1201 

IMU 28V 0.8 KC 1 pet 0 Deg 


g. CG 2300 

PIPA TEMPERATURE 


h. CG 2301 

IRIG TEMPERATURE 


Biter the following sequence into the K-Start, pushing the ENTER 
pushbutton after each entry (+360 IG torquing). 

a. VERB 24 NOUN 01, 

b. 00407, INTER 

c. 40000, ENTER 

d. 40034, ENTER 

ENTER 


Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

aiter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VHIB 33 on CRT) 

Start analog recorders. 

• 








K *« 

_.r SM 

Spc 











6 . 2 . 7 * 2.6 


6.2.7.2.7 


6.2.7*2.8 


6.2.7.2.9 


6.2.7.2.10 


6.2.7.2.11 

6.2.7.2.12 


6.2.7.2.13 


6.2.7.2.14 


Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near 
zero (approximately 12 minutes), stop the recorders. During this nerlod 
monitor IG TORQUE MOTOR CURRENT (CG 2120) on the CRT. 

Return the G&N System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENTER 

c. 400000, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

Verily on the CRT that R1 - 400000, R2 - 400000, and R3 - 400000. 

Wait 60 seconds before proceeding • 

Enter the following sequence into the K-Start. Push the ENTER push 
button after each entry (-360* IG torqulng): 

a. VERB 24 NOUN 01 E NT E R 

b. 00407, ENTER 

c* 37777, ENTER 

d. 377^3, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

Biter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT). 

Start anal o g recorders. 

Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near 
zero (approximately 12 minutes), stop the recorders. 

Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start. 


a. VERB 40, NOUN 20, press ENTER 

b. VERB 4l, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. 400000, press ENTER 

a. 400000, press ENTER 

Verify on the CRT that Rl - +00000, R2 
Wait 60 seconds before proceeding. 


400000, and R3 


+ 00000 . 


FORM MtSt-M-t MV. i-«4 
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filter the following sequence into the K-Start. Push the E NT E R pushbutton 
after each entry (- 360 ° OG torquing): 


a. VERB 2k NOUN 01, ENTER 

b. 00k05, ENTER 

c. 37777, ENTER 

d. 377^3, ENTER 


Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6 . 2 . 7 . 3.9 filter the following sequence into K-Start: 


a. VERB k2, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT). 

6.2.7.3*10 Start analog recorders. 

6 . 2 . 7 . 3 .U Observe measurement CG 2172, OG IX resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near 
aero (approximately 12 minutes), stop the recorder. 

6.2.7.3.12 Return the G&N System to the coarse align mode by entering the 
following sequence in the K-Start: 


a. VERB UO, NOUN 20, press ENTER 

b. VERB 1*1, NOUN 20, press ENTER * 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. - 06750 , press ENTER 

6 . 2 . 7 . 3.13 Verify on the CRT that Rl - +00000, R2 - +00000, and R3 - - 06750 , 
Wait 60 seconds before proceeding. 
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6 .2.7.1* 
6.2.7.4.1 


6.2.7.1*.3 

6.2.7.1*.!* 
6.2.7.1*.5 

6.2.7.4.6 


Middle Glmbal Friction Test. 

Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mn/sec): 


a. 

OG 2150 

MG TORQUE MOTOR CURRENT 

b. 

CG 2147 

MGA SERVO ERROR IN PHASE 

c. 

OG 2142 

MG IX RESOLVER OUTPUT SIN 

d. 

OG 2143 

MG IX RESOLVER OUTPUT COS 

e. 

OG 2250 

MGA CDU FINE ERROR 

f. 

OG 2101 

IMU 28V, 0.8 KC 1 POT 0 DBG RMS 

8 * 

OG 2300 

PIPA TEMPERATURE 

h. 

CG 2301 

IRIG TEMPTRATURE 


Enter the following sequence into the K-St art. Push the ENTE R 
pushbutton after each entry (+135* MG torquing): 

a. VERB 24, NOUN 01, ENTER 

b. 00411, ENTER 

c. 63777, ENTER 

d. 77777, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

Start the analog recorder. 

Observe measurement CO 2142, MG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near 
zero (approximately 5 minutes), stop the recorders. During this 5 
minute period monitor MG TORQUE MOTOR CURRENT (CG 2150) on the CRT. 

Return the GSH System to the coarse align mode by entering the 
following sequence in the K-Start. 


a. VERB 40 NOUN 01, ENTER 

b. VERB 4l NOUN 20, press ENTER 

c. -KXXXX), press ENTER 

d. +00000, press ENTER 

e. +06750, press ENTER 
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6.2.7.4.8 Enter the following sequence into the K-Start. Push EN T ER pushbutton 
after each entry (-135° 1C torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00411, ENTER 

c. 14000, HfTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7.4.9 Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

> 

6.2.7.4.10 Start analog recorders. 

6.2.7.4.11 Observe measurement CG 2143, MB IX Resolver output SIN, on the analog 
recorder. When the steady-state condition occurs, with the reading 
near zero (approximately 5 minutes), stop the recorders. 

6.2.7*4.12 Return the G&N System to the coarse align node by entering the 

following sequence in the K-Start. 

a. VERB 40 NOUN 20, press ENTER 

b. VERB 4l NOUN 20, press ENTER 

e. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

6* 2 *7*5 Examine the traces of the recorded measurements for all six phases of 

this test to detect any sharp discontinuities. Disregard transients 
of 0.5 second duration or less on the Gimbal Torque motor current 
traces, and those less than 0.2 second on the CDU fine error measurement 
traces. The Gimbal Torque motor currents shall not exceed 0.125 ampere. 
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6.2.9 

6.2.9.1 

6.2.9.1.1 

6.?.9.1.2 

6.2.9.1.3 

6.2.9.1.4 

6.2.9.2 


6.2.9.3 


6 . 2 . 9 . 1 * 
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Semi-Automatic Noding Check 


Proceed vith this test if 6.2.2.2.2 or 6.2.4 has been completed and 
system operation has not been interrupted. If system operation 
been interrupted perform 6.2.2.2 before proceeding vith this test. 

Test Initiation 

Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify OPTX BUB, 28v 800 ~ 1* and 5* Power Supplies. 

Enter VERB 57 into Kl48. Press the ENTER pushbutton. 

Enter 00010 into 1CL48. Press the ENTER pushbutton. 

Observe VERB 06 NOUN 01 flashes on the CRT and the PROGRAM display 
indicates 07. 

Biter VERB 33 and press ENTER. After approximately 30 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 MOUII 02 flashing 

b. R1 - +00000 ± 00007 

c. R2 * +00000 ± 00007 

d. R3 - 400000 ± 00007 

e. IG angle - 000 ± 1 deg. 

f. MG angle ■ 000 ± 1 deg. 

g. OG angle - 000 ± 1 deg. 

Enter VERB 33 and press ENTER. After approximately 30 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. R1 * 404500 ± 00007 

c. R2 - 404500 ± 00007 

d. R3 - 404500 ± 00007 

e. IG angle * 045 ± 1 deg. 

f. MG angle - 045 ± 1 deg. 

g. OG angle * 045 ± 1 deg. 

Enter VERB 33 and press ENTER. After approximately 100 seconds the 
following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. R1 - 00000 ± 00003 

c. R2 - 00000 ± 00003 

d. R3 - 00000 ± 00003 

NOTE: Negative numbers will be displayed in octal complement form, 

_ i.e., -00001 = 77776 . ____ 

MV. »-«4 
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Enter VERB 33 into Kl48. Press the ENTER pushbutton. After approximately 
20 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 12 flashing 

b. R1 - +22500 ± 00007 

c. R2 * +22500 ± 00007 

d. R3 « +22500 ± 00007 

e. IG angle - 225 ± 1 deg. 

f. OG angle ■ 225 * 1 deg. 

g. OG angle ■ 225 1 1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 13 flashing 

b. R1 - +22500 ± 00007 

c. R2 - +22500 ± 00007 

d. R3 - +31500 ± 00007 

e. IG angle ■ 225 * 1 deg. 
f • OG angle ■ 225 * 1 deg. 
g. MG angle - 315 ± 1 deg. 

The GIMBAL LOCK lamp on the DSKY shall extinguish. 

Enter VERB 33 ®nd press ENTER. After approximately 100 seconds the 
following data shall be displayed on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. R1 - 00000 ± 00003 

c. R2 ■ 00000 ± 00003 

d. R3 - 00000 ± 00003 

Enter VERB 33 into 10.48. Press the ENTER pushbutton. After 
approximately 20 seconds the following data shall be displayed on 
the CRT. 

a. VERB 06 NOUN 15 flashing 

b. R1 ■ +31500 ± 00007 

c. R2 - +31500 ± 00007 

d. R3 - +31500 ± 00007 

e. IG angle * 315 ± 1 deg. 

f. MG angle - 315 * 1 deg. 

g. OG angle ■ 315 ± 1 deg. 
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Enter VERB 33 into 1Q.1+8. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT* 

a. VERB 06 HOUN 66 flashing 

b. R1 -OOOxx 

c. R2 * xxxxx 

The GIMBAL LOCK lamp on the DSKY’s shall extinguish. 

Record R1 and R2 as the Inner Gimbal CDU drive rate* 

IG rate * R1 • R2 °/sec. 'Hie Inner Gimbal CDU drive 

rate shall be 14 ± 2*/sec. 

Enter VH*B 33 Into Kl48. Press the ENTER pushbutton After approximately 
30 seconds the following data shall be displayed on the CRT, 

a. VERB 06 HOUN 66 flashing 

b. R1 ■ OOOxx 

c. R2 ■ xxxxx 

Record R1 and R2 as the Outer Gimbal CDU drive rate. 

OG rate * R1 • R2 . °/ se a The Outer Gimbal CDU drive rate 
shall be lF ± 2 u /sec. - 

Enter VERB 33 into Kll+8. Press the ENTER pushbutton. After approximately 
20 seconds VERB 21 HOUN 22 sh all f lash on the CRT. Enter +00100 into 

!Ql*8 three times. Press the ENTER pushbutton after each entry. After 

approximately 100 seconds VERB 01 HOUN 10 flashing shall be displayed on 
the CRT* PrebS the ENTER pushbutton. 

Biter 00030 into Kl48. Press the ENTER pushbutton. Verify R1 • 33xxx. 

•Hie ISS WARNING lamp on the Indicator Control Panel shall light* 

The ISS WARNING and ISS CDU PAIL discretes on the CRT shall be ON. 

Enter VERB 33 into Kll+8. Press the ENTER pushbutton. After approximately 
20 seconds VERB 21 NOUN 22 shall flash on the CRT. Enter +03375 into 

10.1*8 three times. Press the ENTER pushbutton after each entry. After 

approximately 100 seconds VERB 01 HOUN 10 flashing shall be displayed 
on the CRT. Press the ENTER pushbutton. 

Enter 00030 into 10.1*8. Press the ENTER pushbutton. 

Verify R1 ■ 33xxx. 

The ISS WARNING lamp on the Indicator Control Panel shall light. 

Hie ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 
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Biter VERB 33 into Kl48. Press the ENTER pushbutton. VERB 06 NOUN 55 
shall flash on the CRT. The ISS WARNING lamp on the Control Indicator 
Panel shall extinguish. The ISS WARNING and ISS CDU FAIL discretes on 
the CRT shall be OFF. 


6.2.9.23 


Set the OPTICS MODE switch on the Indicator Control Panel to graft, 
Wait 15 seconds. Set the OPTICS MODE switch to CMC. 


6.2.9.24 


Biter VTOB 33> press ENTER. After approximately 25 seconds the 
following data shall be displayed on the CRT. 


VERB 06 NOUN 66 flashing 


R1 - OOOxx 


Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate * R1 . R2 . The Shaft Optics CDU drive rate 
shall be 7.32 ± 1.52'/sec*;- 


6.2.9.25 


Biter VERB 33 into Kl48. Press the ENTER pushbutton. In about 15 seconds 
the following data shall be displayed on the CRT. 


verb 06 Noun 66 


Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion I 
rate ■ R1 . R2 . Hie Trunnion Optics CDU drive rate ahal1 
be 1.83~0.50 u /sec. | 


6.2.9.26 


Terminate the Semi-Automatic Moding Check by entering VERB 34 Into 
Kl48. Press the ENTER pushbutton. Set the G/N POWER-OPTICS switch 
the LEB Lighting Control Panel to OFF. 
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6.2.10.1 


Zero Optics Test 

Set the G«? POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 
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6.2.10.7 Push the Optics Hand Controller to the right, driving the SXT Shaft 
until R1 on the CRT indicates +180 ± 1°. Push the Optics Hand Controller 
up, driving the SXT Trunnion until R2 on the CRT indicates +75 ±1°. 

6.2.10.8 Start the Analog Recorders and set the OPTICS MODE switch on the 
G&N Indicator Control Panel to ZERO. 


6.2.10.9 Monitor the Analog Recorders until all signals return to null. Stop 
the Analog Recorders. The elapsed time between the initial and final 
SXT Tach output null shall be less than 15 seconds. 

6.2.10.10 Record R1 and R2 on the CRT. The data displayed shall be as follows: 

a. R1 - 000.00 ± 000.03 

b. R2 - 00.000 ± 00.006 

6.2.10.11 Record the Telescope Panel Angle Counter indications. The Shaft Angle 
shall be 0.0 ±0.11 degrees. The Trunnion Angle shall be 0.0 ± 0.22 
degrees. 

6.2.10.12 Set the OPTICS MO I® switch on the G&N Indicator Control Panel to MAN. 

NOTE: If optics testing will not be continued, set the G/N POWER- 

OPTICS switch on the LEB Lighting Control Panel to OFF. 
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6 . 2 . 11.1 


6.2.11.2 


6.2.11.3 


6.2.11.4 


6.2.11.5 


6.2.11.6 


6.2.11.7 


6.2.11.8 


OPTICS Coordinate Transformation Control Test 

Set the G/N POWER-OPTICS switch on the LEB to OPTICS. Verify Ptower 
Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 

completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

Biter the following into the K-Start. Press the ENTER pushbutton 
after each entry: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Verify and/or set the following switches on the G&N Indicator Control 
Panel to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE TO SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED TO HI 

Enter the following into the K-Start to monitor the OPTICS CDU's 
VERB 16 NOUN 55 1 press ENTER 

Set the OPTICS MODE switch on the G&N Panel to ZERO. Wait 15 seconds. 
Insure that the Optics zero properly by observing that R1 and R2 of 
the CRT indicate as follows: 

a. R1 - +000.00 ± 000.03 (Shaft Angle) 

b. R2 • +00.000 ± 00.006 (Trunnion LOS Angle) 

Return the OPTICS MO I® switch to MAN. 

Set up the analog recorders to monitor the following measurements: 

a. CG 3160 SCT Shaft Tachometer Output 

b. CG 3170 SCT Trunnion Tachometer Output 

Using the OPTICS CONTROL STICK, drive the Optics until R1 * 225.00 
and R2 - 10.000 on the CRT and the DSKY's. 

Set the CONTROLLER COUPLING switch on the G&N Panel to RSLV and the 
controller speed switch to MED. 
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6.2.11.9 

6 . 2 . 11.10 


6 . 2 . 11.11 

6 . 2 . 11.12 


Position the movable optics target such that it is centered on the 
3CT reticle pattern, then start the analog recorders at a chart 
speed of 10 am/second. 

Quickly displace the OPTICS CONTROL STICK 45 ± 10 degrees in the 
upper right hand quadrant while sighting on the optics target 
through the SCT eyepiece. The target shall appear to move in the 
upper right field of view of the SCT at 45 ± 10 deg. Release the 
control stick when the target leaves the SCT upper right field of 
view, and imnediately record the shaft angle as displayed on R1 
of the CRT and DSKY's. The recorded shaft angle shall be 
■*■225 ± 10.00 degrees. 

Stop the analog recorder and measure the elapsed time between the 
initial and the final signal null conditions for the two measure¬ 
ments. The elapsed time shall be from 24 to 36 seconds. 

Set the CONTROLLER COUPLING switch on the G&N Panel to DIRECT and 
drive Optics with the OPTICS CONTROL STICK until the shaft and 
trunnion angles as indicated on the SCT TPAC's are approximately 
zero, then repeat step 6.2.11.5. 

NOTE: If optics testing will not continue, set the G/N POWER-OPTICS 

switch on the LEB Lighting Control Panel to OFF. 
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6 .2.12 

Optics Positional Accuracy Test 


6 .2.12.1 

Proceed with this test If 6.2.3, Operate Power On Test, or 
b.2.5.2, Turn-On Procedure has been performed and system operation 
has not been Interrupted. If system operation has been Inter¬ 
cepted perform 6.2.5.2, Turn On Procedure, before proceeding, 
ttils test requires the use of the G&N Installation Qualification ? 

Fixture A23-097 mounted on the Optics Supporting Fixture A14-135. 

Eisure that the qualification fixture has been properly aligned 
and that both Autosets are visible through the SXP St LOS before 
proceeding. Insure that lamp power is available to the quali¬ 
fication fixture and to the Portable Lamp Assembly. 


6 .2.12.2 

Set/verlfy the °/» POWER-CPTICS witch on tha LEB Lighting Control 

P«nel to OPTICS. Verify the following: 



a - +& P® <*** OPERATE BOS (00 1530) 1. 38.8 + 3 TOC. Record 
the indication on the CRT. “ 

b. CG 1211 OPTX 28v 800 cps 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5£ - 90 ph not flashing cm COT. 


6 .2.12.3 

Enter the following sequence into the K-St art. 



a. VERB 41 NOUN 20 ENER 

b. +00000, ENTER 

C. +00000 ENTER 
d. +00000 ENTER 


6.2.12.4 

0 5' t !? a contro1 on th* GUI Indicator Control 

ranej. are set as follows 2 



a. OPTICS MODE to MAH 

b. CONTROLLER SPEED to 10 

C. CONTROLLER COUPLING to DIRECT 
d. TELESCOPE TRUNNION to SLAVE to SXP 


6.2.12.5 

Set th. OPTICS MDDE switch to ZERO. After 15 second* return the 
switch to MAN. 


6 .2.12.6 

Resolution Checks. 



6 .2.12.6.1 

3X1 * yepiece ' Usin e the OPTICS CONTROL SPICK, 
adjust the SXP to obtain the best reflected field of view of the 

5 -inch autocollimator reticle engravings at the center of the field 
of view. 

* 
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6.2.12.6.2 Note that the autocollimhtor reticle contains a series of lines of 
different thickness and width. Each set of lines is marked vlth a 
number (20, 15, 10, 7 > 5 > 3) vhich indicates the angle subtended by 
one line and one space. View each set of lines to determine the 
lowest numbered set in which resolution between lines (ability to 
distinguish separate distinct lines within a set) can be made. 

Record the number associated with that set of lines. The SXP 
resolution shall be at least 10 cure seconds at the center of the 
field of view. 

6.2.12.6.3 Repeat 6.2.12*6*1 and 6.2.12.6.2 using the 9CT and the SCT resolution 
chart. The 3CT shall have a resolution of at least 3 arc minutes at 
the center of the field of view. 

6.2.12.7 Slave Telescope Mode Checks. 

6*2.12.7*1 Enter VERB l6 lfOUH 55 into the K-Start. Press the BETTER pushbutton. 


6.2.12.7.2 


6.2.12.7.3 


6.2.12.7.4 


6.2.12.7*5 


Set the OPTICS MODE switch on the Control Indicator Panel to ZERO. 
After 15 seconds return the OPTICS MODE switch to MAH. 

Record the SCT Shaft and Trunnion angles as indicated by the TPAC and 
the Shaft and Trunnion CDU angles as indicated in R1 and R2 of the 
DSKY. The difference between the TPAC Siaft angle and the Shaft CDU 
angle shall be + 0.11° or less. The difference between the TPAC 
Trunnion angle and the Trunnion CDU angle «h»n be + 0.22° or less. 

Using the OPTICS CONTROL SPICK and CONTROLLER SPEED switch, drive the 
SXP Shaft and Trunnion CDU's until R1 - +035.OO + 0.10 deg. and 
R2 ■ +35.OOO + 0.100 deg. Record R1 and R2. Record the Shaft and 
Trunnion angles as indicated by the TPAC. The difference between 
the TPAC Shaft angle and Shaft CDU angle shall be + 0.11° or less. 

The difference between the TPAC Trunnion angle and*~Trunnion CDU 
angle shall be + 0.22° or less. 

Set the OPTICS MODE switch to ZERO. After 15 seconds return the 
OPTICS MODE switch to MAN. 


6.2.12.7.6 Set the TEIESCOPE TRUNNION switch to the 0° position. 

6.2.12.7*7 Remove the plug from the base of the SXP eyepiece and install the 
Adapter Assembly and Portable Light Assembly. Turn on the light. 
MOTE: If needed to reduce external light, place a photographers 
hood over the optics head and retroreflecting prism. 
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6 .2.12.7.8 By sighting through the SCT eyepiece, position the Retroreflectlng 
Prism, Model No. A23-200, to span between the SXF St LOS and SCT 
LOS such that the illumination from the backlight filament is 
clearly visible at the center of the field of view. 

6.2.12.7.9 Remove the Portable Light from the adapter on the SXF eyepiece and 
direct the light beam into the SCT eyepiece while sighting into 
the SXF eyepiece. An enlarged projected Image of the SCT reticle* 
should be visible for alignment comparison with the SXF reticle. 

Using the OPTICS CONTROL SPICK, adjust the trunnion CEU to bring the 
SCT horizontal reticle line into coincidence with the SXF horizontal 
reticle line. Record the Trunnion CEU angle displayed in R2 as 

XX. XXX degrees. The difference between this angle and Q the cor- 
respansing angle recorded in 6.2.12.7.3 Shall be + 0.2° or less. 

6.2.12.7.10 Replace the Portable Light in the adapter on the SXF eyepiece. 

6.2.12.7.11 Set the OPTICS MODE switch to ZERO. After 15 seconds return the 
OPTICS MODE switch to MAN. Set the TELESCOPE TRUNNION switch to 
SIAVE TO SXT. 

6.2.12.7.12 Temporarily disable the SCT TRUNNION electrical drive by carefully 
unscrewing the SCT TRUNNION Manual Drive until it Just releases 
from the panel. Do not rotate further, as this would displace the 
SCT LOS from the desired reference position. 

6.2.12.7.13 Remove the Portable Light from the adapter and direct the light beam 
into the SCT eyepiece while sighting into the SXF eyepiece as in 
step 6.2.12.7.9. Again using the OPTICS CONTROL STICK, bring the 
SCT horizontal reticle line into coincidence with the SXF horizontal 
reticle. Record the Trunnion CEU angle displayed in R2. The 
difference between this angle and the corresponding angle measured 
in 6.2.12.7.3 shall be + 0.2°or less. Replace the Portable Light 
Assembly in the adapterT 

6.2.12.7.14 Replace the SCT TRUNNION Manual Drive in the panel. 

6.2.12.7.15 Use the OPTICS CONTROL STICK to drive the Trunnion CEU to 
1 - 25 . 000 0 + 0.006° as indicated on R2. Maintain the Shaft CEU at 
000.00° £“0.01° as indicated on Rl. 

6.2.12.7.16 Set the TEU!SCOPE TRUNNION switch to 25°. After 30 seconds has 
elapsed, record the TPAC trunnion angle and Trunnion CEU angle 
displayed in R2. The difference shall be ± 0.22° or less. Record 
the Shaft CEU angle displayed in Rl. 

6.2.12.7.17 Temporarily disable the electrical drive to the SCT Trunnion and 

SCT Shaft by unscrewing the SCT Trunnion and Shaft Manual Drive items 
until they Just release from the panel. Do not rotate further, as 
this would displace the SCT LOS from the desired reference position. 
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6.2.12.7.18 Reposition the Retroreflectlng Prism so that it is inclined at an 

dovnvard »Pan« the 8CT LOS and SXT St LOS. Sight 
into the SCT and adjust the prism so that illumination from the 
backlight filament is again visible at the center of the field of 
viev. Remove the Portable Light Assembly fromothe SXP eyepiece 
adapter and direct the light into the SCT eyepiece vhile sighting 
through the SXP eyepiece. Observe the comparison of SCT and SXP 
reticles. Adjust the Trunnion CDU and Shaft CDU angles with the 
OPTICS CONTROL STICK to bring the two reticle patterns into co¬ 
incidence. Record the Shaft and Trunnion CDU angles as indicated 
in R1 and R2 of the DSKY. The difference between each of these 
angles and the respective angles recorded in 6.2.12.7.16 be 

♦ 0.2 degrees or less. 

6.2.12.7.19 Replace the SCT Shaft and Trunnion Manual Drive items. Replace the 
Portable Light Assembly in the adapter. Set the TEI£SCOPE TRUNNION 
switch to SLAVE TO SXP. Set the OPTICS MODE switch to ZERO. 

if* 3 * seconds and then set the OPTICS MODE to MAN. Remove the 
Retroreflectlng Prism and photographer's hood if used. 

6*2.12.8 SXP Parallelism Tests 

6.2.12.8.1 Using the QPgICS COBTROL STICK drive the SOT St LOS Trunnion to 
+15.000 + 2 as indicated in R2 of th. DSfCC. Maintain a 2jaft CDU 
angle of 7500.00 + 0.01 degrees. 

6.2.12.8.2 Sight through the 5-Inch autocolllmator eyepiece and adjust the 
measurement knob to superimpose the SXP LLOS horizontal reticle 
Image upon the autocolllmator horizontal filar. Record the 
autocolllmator reading. 

6.2.12.8.3 Repeat 6.2.12.8*2 twice. Calculate and record the average of the 
three autocolllmator readings. 

6.2.12.8.4 Set the OPTICS MOTE switch to ZERO. After 15 seconds return th. 

OPTICS MDDE switch to MAN. 

Again sight through the 5-inch autocolllmator eyepiece and adjust the 
measurement knob to bring the SXP St LOS horizontal reticle and 
autocolllmator horizontal filar Images to coincide. Record the 
autocolllmator reading. 

6.2.12.8.6 Repeat 6.2.12.8.5 twice. Calculate and record the average of the three 
autocolllmator readings. The average value obtained here shall not 
differ from that obtained in 6.2.12.8.3 by more than 10 arc seconds. 


6.2.12.8.7 


Using Jhe OPTICS CONTROL STICK drive the SXP Trunnion angle to 
05.OOO + 5 as indicated on R2 of the DSKY. Set the C0NTR0IU3R SPEED 

r? is Tru 2? i 2\J'° +22* 000 + 0.006 as indicated 

on R2 of the DSKY. Insure that the SXF Shaft-angle remains at 
000.00 ♦ 0.02 degrees as indicated by R1 on the DSKY. 


FORM Miat-M-a MV. U-«4 











6.2.12.8.8 


6.2.12.8.9 


6.2.12.9 

6.2.12.9.1 


6.2.12.9.2 


6.2.12.9.3 

6.2.12.9.4 

6.2.12.9.5 

6.2.12.9.6 


6.2.12.9.7 


6.2.12.9.8 


6.2.12.9.9 


Sight through the SXT. Two reticle patterns shall be visible. 

Use the OPTICS CONTROL STICK to adjust the SXT Trunnion angle until 
the two horizontal reticle lines are coincident. Record the Trunnion 
CEU angle displayed in R2. The Trunnion CDU angle shall be 
90.000 ♦ 0.010 degrees. 

Remove the Portable Light Assembly and Adapter Assembly from the 
base of the SXT eyepiece. Replace the SXT eyepiece plug. 

MOTE: If Qptics testing will not continue, set the G/N POWER- 
OPTICS switch on the IEB Lighting Control Panel to OFF. 

Shaft and Trunnion Positional Accuracy Checks. 

Set the QPTICS NODE switch to 22R0. After 15 seconds, return the 
switch to MAH. 

Sight through the SXT. Using the Control Stick align the SXT St LOS 
with optical target No. 1 on the G&N Qualification Fixture. 

Enter VERB 16 NOUN 55, ENTER into the DSKf. Record the value 
of R1 and R2 displayed on the CRT. Record the Shaft and Trunnion 
angles from the TPAC. 

Sight through the SXT. Using the Control Stick align the SXP St LOS 
with Optical Target no. 2. 

Record the value in R1 and R2 on the DSKY. Record the Shaft and 
Trunnion angles from the TP AC. 

Set the OPTICS MDDE switch on the G&M Indicator Control Panel to 
ZERO. After 15 seconds set the switch to MAN, then CMS. 

Enter VERB 4l, NOUN 55 t ENTER into the DSKY. Enter the value for 
R1 from 6.2.12.9.3 into the DSKT and press ENTER. Enter the value 
for R2 from 6.2.12.9.3 into the DSKY and press ENTER. 

Sight through the SXT. The St LOS should be centered on Optical 
Target No. 1. Record the Shaft and Trunnion angles from the TPAC. 

The difference between these values and the corresponding values 
recorded in 6.2.12.9.3 shall be less than 0.25 degrees. Record the - 
difference. 

Enter VERB 4l, NOUN 55 1 ENTER into the DSKY. Enter the value for 
R1 from 6.2.12.9.5 iAto the DSKY and press the ENTER pushbutton. Enter 
the value for R2 from 6 .2.12. 9.5 into the DSKY and press the ENTER 
pushbutton. 


FORM M1SI-M-2 MB' 
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.10 ffiLgit through th. SET. The St LOS should he centered on Optical 
Target No. 2. Record the Shaft and Trunnion angles from the 
TTAC. The difference between these values and the corresponding 
values recorded in 6.2.12.9.5 shall he less than 0.25 degrees. 
Record the difference. 


11 Set the OPTICS MODE switch to ZERO. After 15 seconds return the 
switch to MAH. 

Qptic Slew Rate Test 


Perfom Master Initialization 6.2.5.3 before proceeding. 


Set/verify the O/N POWER-OPTICS switch 
Panel to OPTICS. Verify the following 


on the IEB Lighting Control 
signals on the CRT. 


?* iw'lL 0 ^ 8 0P !? AT 8 ros <°° vy>) i« +29.0 + 3.0 vrc 

b. 0PTX 2oV 800 cps 0 ph not flashing on the CRT 

c. QPTX SQV 600 cps 5^ -90° ph not flashing on the CRT 


Enter the following sequence into KL48. Press the ENTER pushbutton 
after each entry. 


a. VERB 4l HOUR 20, ENTER 

b. + 00000, ENTER 
C. + 00000, ENTER 

d. ♦ 00000, ENTER 


Verify and/or set the following switches on the G&N Indicator Control 
Panel to the positions indicated. 

a. TELE9CQPE TRUNNION to SLAVE to SXP 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

Monitor tee OCUJ's by mitering VERB 16 ICUH 55 into KLW. Press the 
ENTER pushbutton. 


Set the OPTICS MODE switch on the G&N Indicator Control Panel to 35R0. 
Whit 15 seconds. Verify the Optics have zeroed properly by observing' 
the following data displayed in R1 and R2 on the DSKY. 


a. R1 - ♦ 000.00 + 000.03 (Shaft Angle) 

R2 * + 00.000 00.006 (Trunnion LOS Angle) 

Set the OPTICS MODE switch on the G&N Indicator Panel to MAN. 


I 


l 


FORM Mill —H—I RIV. «.«4 
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NOTE: Bead and understand step 6.2.13. 7before proceeding. 

Do not hold Control Stick at upper limit more than 10 seconds 
or exceed a trunnion angle of 85 °. 

Trunnion Slev Rate - HI Speed 

Push and hold the Optics Control Stick to its upper limit. 
Approximately 2 seconds later press the MARK pushbutton. Immediately 
record the DSKY display In R2 and R3« Approximately 5 seconds after 
the first mark, again press the MARK pushbutton and record the new 
display In R2 and R3. The data displayed Is in the following form: 

a. R2 ■ ♦ XX.XXX (Trunnion LOS angle in deg.) 

b. R3 ■ + XXX.XX (Time In seconds) 


Perform the following calculations: 

a. Difference between R2 displays ■ 

b. Difference between R3 displays - ' 

c. 


trun. angle) 
time) 


trim, angle . deg/sec 
time - 

The Trunnion slew rate shall be 10.0 + 2.0 deg/sec. 

Shaft Slew Rate - HI Speed 

Using the Optics Control Stick, drive the Trunnion LOS Angle back to 
approximately aero degrees as indicated on the TP AC. Set the OPTICS 
MODE switch to 35R0. Wait 15 seconds. Set the OPTICS M)DE switch to 
MAN. 

NOTE: Read and understand step 6 .2.13ao before proceeding. 

Do not hold Control Stick at rignt limit for more 
10 seconds or exceed a shaft angle of 250 °. 

Push and hold the Optics Control stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Imaedlately record the 
DSKI display in R1 and R3. Approximately 5 seconds after the first 
mark, again press the MARK pushbutton and record the new display in 
R1 and R3. The data displayed, is in the following form. 

R1 » ♦ XXX.XX (Shaft angle in deg.) / 

R3 - + XXX.XX (Time in seconds) 

Perform the following calculations 


i 


a. Difference between R1 displays ■ 

b. Difference between R3 displays - * 

«• „ shaft angle .___ deg / aee 

The Shaft Slew Rate shall be 19.5 + 3.9 deg/sec. 


shaft angle) 
time) 


_! 
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Trunnion SLev Bate - MED %>eed 


6.2.13.12 


Using the Optics Control Stick, drive the shaft angle hack to 
approximately zero degrees as indicated on the TPAC. Set the OPTICS 
MODE svitch to zero. Wait 15 seconds. Set the OPTICS MODE switch 
to MAH. Set the CONTROLLER SPEED svitch to MED. 


HOTEx 


Read and understand 6.2.13.13 before proceeding. 
Do not hold control stick at upper limit for more 
than 20 seconds. 


6.2.13.13 


Push and hold the Optics Control stick to its upper limit. 
Approximately 2 seconds later press the MARK pushbutton. Inmedlately 
record the DSKY display in R2 and R3. Approximately 10 seconds after 
the first mark, again press the MARK pushbutton and record the 
new display in R2 and R3. The data displayed is in the folloving form: 


a. 

b. 
o. 


R2 > XX.XXX (Trunnion LOS Angle in degrees) 

-- (t* 


R3 - XXX.XX (Time in seconds) 

Trunnion angle . 

Time de fi/ 860 

The Trunnion slew rate shall be 1.0 + 0.2 deg/sec. 


&aft Slew Rate - MED Speed 


6.2.13.15 


Set the OPTICS MODE svitch to ZERO. Malt 15 seconds. Set the 
OPTICS MODE svitch to MAH. 


HOTEx Read and understand 6.2.13.1$ before proceeding. Do 

not hold control stick at ri^^xt limit for more 20 
seconds. 


6.2.13.16 


Push and hold the Optics Control Stick to its right limit. Approxi¬ 
mately 2 seconds later press the MARK pushbutton. Inmed lately record 
the DSKI display in R1 and R3. Approximately 10 seconds after the 
first mark, again press the MARK pushbutton and record the nev 
display in R1 and R3. The data displayed is in the folloving formx 


b. 


! Shaft Angle in degrees) 
T 


R1 - ♦ XXX. XX 
R3 - + XXX.XX (Time in seconds) 


FORM MISf-H-a REV. »-«4 




























6.2.13.22 Push and hold the Optics Control stick to its right limit. 
Approximately 2 seconds later press the MARK pushbutton. 
Immediately record the DSKY display in R1 and R3. Approximately 
10 seconds after the first mark, again press the MARK pushbutton 
and record the new display in R1 and R3. The data displayed 

is in the following form: 

a. R1 * XXX.XX (Shaft Angle in degrees) 

b. R3 - XXX.XX (Time in seconds) 

6.2.13.23 Perform the following calculations: 

Shaft Angle) 
Time) 


The Shaft Slew Rate shall be 0.20 + 0.04 deg/sec. 

6.2.13.24 Set the G/H POWER-OPTICS switch on IEB Lighting Control Panel to OFP. 


Difference between R3 displays - “ ” [ 
*~~ An fi le ■ _ . ) ) deg/sag - ~ ‘ 
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6.2.14 

6.2.14.1 


6.2.14.2 

6.2.14.3 


6.2.14.4.1 


6.2.14.4.2 

6.2.14.4.3 


6.2.14.4.4 

6.2.14.4.5 

6.2.14.4.6 

6.2.14.4.7 


6.2.14.4.8 

6.2.14.4.9 


6.2.14.4.10 


Stabilization Loop Step Response Test. 

Proceed with this test if the Operate Power On Test of 6.2.3 has 
been performed and system operation has not been interrupted. If 
system operation has been interrupted, perform the Turn On Procedure 
of 6.2.5.2 before proceeding. Insure that the Carry-on Command 
Stimuli Unit, Model No. C14-200, is installed and connected*. 

Enter VERB 36 into Kl48. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Glmbal Response Test. 

Biter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

Enter VERB 4l NOUN 20 into Kl48. Press ENTER pushbutton. 

Enter +00000 into Kl48 three times. Press ENTER after each entry. 
Walt 30 seconds. 

Enter VERB 42 into Kl48. Press ENTER. 

Enter +00000 into Kl48 three times. Press ENTER after each entry. 
Wait 90 seconds. 

Enter 1000 into 4A2-A6-R155* The top part of the switch shall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into 
the IG stabilization loop. 

CAUTION; If the transient caused by the step input does not die out 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 nm/sec. 

Biter 0000 into 4A2-A6-R155; the top part of switch should be 
extinguished. Insure that no other function switches on 4A2-A6-R155 
are illuminated. Start analog recorder. Press the XEQ/SEAL push¬ 
button to remove the step input to the IG Stabilization Loop. The 
bottom part of switch shall be extinguished. 

After the transient has died out, stop the analog recorder. Record 
the loop response time by measuring the time interval between 
removing the step (initial disturbance) and the settling of the 
error signal to a value equal t6 ±5^ of the original step amplitude. 
In addition, record the total number of overshoots. 


FORM M1SI-H-1 RtV. M4 
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6.2.14.4.10.1 Hie inner gimbal stabilization loop response time shall be less 
than 0.1 second. 

6.2.14.4.10.2 Hie maximum number of overshoots on the IGA Servo Error signals 
shall be three. 

6.2.14.5 Middle Gimbal Response Test. 

6.2.14.5.1 Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEO/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4Al-A3-CHI. 

6.2.14.5.2 Enter VERB 4l NOUN 20 into Kl48. Press ENTER. 

6.2.14.5.3 Enter +00000 into Kl48 three times. Press ENTER after each entry. 
Wait 30 seconds. 

6.2.14.5.4 Enter VERB 42 into Kl48. Press ENTER. 

6.2.14.5*5 Enter +00000 into Kl48 three times. Press ENTER after each entry. 
Wait 90 seconds. 

6.2.14.5*6 Enter 0100 into 4A2-A6-R155* The top part of switch shall be 

Illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into 
the MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on the LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.5.9 Biter 0000 into 4A2-A6-R155. The top part of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-R155 
are illuminated. Start analog recorder. Press XEQ/SEAL pushbutton 
to remove the step input to the MG stabilization loop. 

6.2.14.5*10 After the transients have died out, stop the analog recorder. 

Record the loop response time by measuring the time interval 
between removing the step (initial disturbance) and the settling 
of the error signal to a value equal to ±5# of the original step " 
amplitude. In addition, record the total number of overshoots. 

6.2.14.5.10.1 Hie middle gimbal stabilization loop response time shall be less 
than 0.1 second. 

6.2.14.5.10.2 Hie maximum number of overshoots on the MGA Servo Error signals, 
shall be three. 
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6.2.11*.6 

Outer Global Response Test. 

6.2.14.6.1 

aiter code 2026000000 In C-START Module 4A1-A5-C156. Pres. 

*° Cal1 0(5 2177 004 S£EV0 ERROR on 

4A1-A3-CH1. 

6.2.14.6.2 

Biter VHffl 4l B0UH 20 Into 1C148. Press EWTER. 

6.2.14.6.3 

^U r 3^nds!° DM thre * tiM8 - I * 888 aftar “try. 

6.2.14.6.4 

filter VTOB 42 Into Kl48. Press ENTER pushbutton. 

6.2.14.6.5 

^uV^nds* ““ ^ tlM8 - Pr ' 8S after -eh entry. 

6.2.14.6.6 

**-*£“»• ' n “ ^ half of the switch shall be 
iii^nSSited! SUre “° ° ther fUnotlon —itches on 4A2-A6-R155 

6.2.14.6.7 

P-hbutton on 4A2-A6-R155 to enter a DC step Into 
the OG Stabilization Loops. 

Within nF.! he * ran8ient caused ^ the step input does not die out 
®«conds, remove the IMU OPERATE power by setting the g/n 

POWER IMU switch on the LEB Lighting Control Panel to OFF. 

6.2.14.6.8 

Set <9 Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.6.9 

Enter 0000 into 4A2-A6-R155. Hie top half of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-155 
•re illuminated. Start analog recorder. Press the XBQ/SEAL 
pushbutton to remove the step input to the 00 Stabilisation Loop. 

6.2.14.6.10 

*“!* di * d out > at °P th e analog recorder. Record 
theloop response time by measuring the time interval between 
removing the step (initial disturbance) and the settling of the 

* T 3 ? e<5ual to ±5* of the original step amplitude. 

In addition, record the total number of overshoots. 

6.2.14.6.10.1 

tte outer glmbal stabilization loop response time shall be less 
than 0.1 second. 

6.2.14.6.10.2 

The maximum number 
shall be three. 

of overshoots on the OGA Servo Error si g™.-i ? 

6.2.14.7 

filter VERB 40 NOUN 

20 into Kl48. Press the ENTER pushbutton. 

6.2.14.7.1 

FORM Mlll-H-1 MV. 1 

filter VERB 4l NOUN 

20 into Kl48. Press the ENTER pushbutton. 
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6.2.14.7.2 Enter +00000 Into Kl48. Press the ENTER pushbutton. 

6.2.14.7.3 Enter +00000 Into Kl48. Press the EWER pushbutton. 

6.2.14.7.4 Enter +00000 into KL48. Press the ENTER pushbutton. 




e.oS input 


fiesponae 


6.2.15 

6 . 2 . 15 , 

6.2.15. 


Figure 1. Typical Step Input Response 
IRIG Scale Factor Test 

Perfom Master Initialisation 6.2.5.3 before proceeding. 

Verify that the D«J OPERATE power hae been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the 
Qjjnbal Friction Test, 6.2.7. 


6.2.15.3 Set 19 the Analog Recorders to Monitor the following signals! 

a. CG 2117 10 SERVO ERROR 

b. CG 2147 MG SERVO ERROR 
C. CO 2177 OG SERVO ERROR 

d. CO 2120 10 TM CURRENT 

e. CG 2150 MG TM CURRENT 

f. CO 2180 00 TM CURRENT 

3«1 Start the analog recorder chart drive using a chart speed of 
1 on/sec. The recorder shall run for the duration of 6.2.15. 


6.2.15. 

6.2.15. 

6.2.15. 

6.2.15, 


4 Enter VERB 57 Into KL48. Press the ENTER pushbutton. 

5 Enter 00005 into Kl48. Press the ENTER pushbutton. 

6 VERB 06 NOUN 6l shall flash on CRT and the following displayed in R1 
and R2: 

R1 ■ +XXXXX (some Nav. Base aximuth) 

R2 - Txxxxx (some test site latitude; see Table I) 


FORM MI1I-H-* RSV. »-*4 
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6.2.15.7 


6.2.15.8 

6.2.15.9 


If the values displayed in R1 and R2 are correct, proceed with 
test, if not perform the following sequence: 

a. To correct Rl, on the K-Start enter VERB 21, press ENTER 
pushbutton, +xxx.xx, press ENTER (+xxx.xx is correct nay. 
azimuth). 


b. 


To correct R2, on the K-Start enter VERB 22, press EN T ER 
pushbutton, +xx.xxx, press ENTER (obtain correct site 
latitude from Table I). 

Table I 


Site 

Latitude 

NAA 

+33-921 

HSC 

♦29.556 

K3C 

+28.516 


Verify the correct displays on CRT Rl and R2, then on the K-Start 
enter VERB 33 and press ENTER pushbutton. 

VERB 21 NOUN 30 s ha ll flash on the CRT, requesting a load of the 
test number. 

Enter the desired test number from Table I and press the ENTER 1 
pushbutton. 

Table I. Test Numbers and Positions for IRIG Tests 


Test 

Number 

+00001 

+00002 

+00003 

-00001 

-00002 

-00003 


Gyro Being Tested and 
Direction of Torque 

+X 

+Y 

+Z 

-X 

-Y 

-Z 


NOTE: If all gyros are being tested, the test must be repeated 
once for each Test Number in Table I in the sequence listed. 

If only one gyro is being tested, the test need only be repeated 
for the two applicable test numbers. 


I 
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6.2.16.1 


6.2.16.2 


6.2.16.3 


6.2.16.4 


6.2.16.5 


6.2.16.6 

6.2.16.7 

6.2.16.7.1 


6.2.16.7.2 


IMU Performance Test 

Proceed with this test if the Operate Power On Test of 6.2.3 or the 
Turn On Procedure of 6.2.5.2 has been completed and system operation 
has not been interrupted. If the system operation has been interrupted, 
perform Turn On Procedure of 6.2.5.2 before proceeding with this test. 

Enter VERB 01 NOUN 10 into Kl48. Press the ENTER pushbutton, filter 
00003 into Kl48. Press the ENTER pushbutton. Record R1 - AAAAA and 
the time of day. 

Enter VERB 21 NOUN 02 into Kl48. Press the ENTER pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 

Eiiter V ERB 06 NOUN 02 into Kl48. Press ENTER. Enter 01300 into Kl46. 
Press ENTER. Record R1 * BBBBB. 

Perform the following calculations: 

.. B1 (BBBBB) X 5.12 . „-___ _ 


V 36OO-* CCCC.C (hr8. in high order scaler channel 3) 

b. 23.3 - CCC.C » DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. 

Do NOT enter any of the PIPA scale factor tests within -0.2 hours of 
the gime of day calculated in step 6.2.16.5c. Hiis is the time at 
which the high order scaler, channel 3, will overflow. If a PIPA scale 
factor test is being performed at this time, unacceptable test results 
will occur. 

Verify that the IMU Operate Power has been applied for at least one hour. 
Test Initiation. 

filter the following into the K-Start: 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 - XXXXX 

Enter the following into the K-Start: 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY', ENTER where Y* is determined from Table XI and XXXX is 
that recorded in 6.2.16.7.1. 


Y (from 6.2.16.7.1) 01234567 

v 23236767 


FORM M 111—M—1 RCV. M4 
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6.2.16.7,3 Enter VERB 57 Into 10.1*8. Press the ENTER pushbutton. 

6.2.16. J.k Enter 00001 into Kl48. Press the ENTER pushbutton. 

6.2.16.7*5 VERB 06 NOUN 6 l shall appear flashing on CRT and will contain the 
following information: 

R1 * xxx.xx (Some NB Azimuth) 

R2 ■ xx.xxx (Some Test Site latitude) 


Insure that R1 ■ Correct NB Azimuth and R2 - Present Test Site 
Latitude from Table XX. 


6.2.l6.7*6 If R1 does not contain the correct JOB Azimuth, enter the following 

sequence into Kl48. 

a. VERB 21, ENTER 

b. +xxx.xx, ENTER (where +xxxxx is the NB Azimuth) 

6.2.16.7.7 If R2 does not contain present Test Site latitude enter the following 
sequence into KlUQ; 

a. VERB 22, ENTER 

b. Proper Data from Table XX, ENTER 

1 TABLE XX 

Location latitude 



NAA 

+33.921 


MSC 

+29.556 


KSC 

+28.516 

6.2.16.7.8 

Biter VERB 33 into K148. 

Press ENTER pushbutton. 


6.2.16.7.9 VERB 06 NOUN 66 shall appear flashing on CRT. Verify that the 
following values appear on CRT. 

R1 * +00900 / 1 

R2 - +00000 

R3 - +00001 

6.2.16.7.10 If the contents of R1 on the CRT are not +00900, enter the following 
sequence into KlU8. 

a. VERB 21, ENTER 

b. +00900, ENTER 


6.2.16.7.11 If the contents of R3 on the CRT are not +00000, enter the following 
sequence into KlbQ: 

a. VERB 22, ENTER 

b. -KXXXX), ENTER 


6.2.16.7.12 


If the contents of R3 on the CRT are not +00001, enter the following 
sequence into Kl^: 

a. VERB 23, ENTER 


b. 400001, ENTER 
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6.2.16.7.13 Verify correct display in Rl, R2, and R3. Enter VERB 33 into Kl48. 
Pres8 the ENTER pushbutton. 

6.2.16.7.11* After approximately 17 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.15 Biter VERB 33 into Kl48. Press the ENTER pushbutton. 

6.2.16.7.16 After approximately 90 sec, VERB 06, NOUN 66 shall appear flashing on 
the CRT. Record the value on CRT for Rl and R2 on the calculation 

sheet. 

6.2.16.7.17 Biter VERB 3!* into Kl48. Press the ENTER pushbutton. 

6.2.16.7.18 Repeat steps 6.2.16.3.9 through 6.2.16.3.16, substituting position 
number -*00002 in R3. 

6.2.16.7.19 Enter VERB 33 Into Kl48. Press ENTER pushbutton. 

6.2.16.7.20 After approximately 67 minutes, VERB 06 NOUN 66 shall appear flashing 
on the CRT. Record the value on CRT for R2 on the calculation sheet. 

6.2.16.7.21 Repeat steps 6.2.16.3.8 through 6.2.16.3.16, substituting position 
number -*00003 in R3. 

6.2.16.7.22 Repeat steps 6.2.16.3.17 through 6.2.16.3.20, substituting position 
number -*00004 in R3. 

6.2.16.7.23 Enter VERB 33 into Kl48. Press ENTER pushbutton. 

6.2.16.7.24 VERB 06 NOUN 66 shall flash on the CRT. Verify the following data 
is also displayed on the CRT. 

a. Rl * +00900 

b. R2 - +00000 

c. R3 - +00005 

If data is iiicorrect perform steps 6.2.16.3.10 through 6.2.16.3.12 
entering the correct data. Enter VERB 33 into Kl48. Press ENTER 
pushbutton. 

Tie PROGRAM ALARM and GIMBAL LOCK status lights shall be Illuminated 
on the DSKY. 

6.2.16.7.25 Press the RESET pushbutton. The Program Alarm lamp shall extinguish. 
In approximately 90 sec, VERB 06 NOUN 66 shall appear flashing on 
the CRT. Record the data displayed in Rl and R2 on the CRT. 

6.2.16.7.26 Enter VERB 34 into Kl48. Press ENTER pushbutton. F peat steps 
6.2.16.3.24 thru 6.2.16.3.25 substituting position j. + 00006. 

6.2.16.7.27 Biter VERB 34 into Kl48. Press the ENTER pushbutton. VERB 06 NOUN 66 
shall flash on the CRT. Verify the following data is also displayed 
on the CRT. 


FORM M1II-H-I RKV. t>«4 


I 
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6.2.16.7.27 


6.2.16.7.28 


(continued) 

a. R1 - 400900 

b. R2 - 400000 

c. R3 - 400007 

If the data is incorrect perform steps 6.2.16.3.10 thru 6.2.16.^.12 
entering the correct data. J 


feter VH*B 33 into Kl** 8 . Press ENTER pushbutton. The GIMBAL LOCK 
static Imp shail extinguish. In approximately 17 minutes VERB 06 
JP”* ®ball flash on the CRT. Record the data displayed in R2 of 
thf CRT* 


6 ' 2 ' 16 ' 7 ' 29 to'SL 6 ' 2 ' 16 ' 3 ' 27 “* 6 - 2a6 -3- 2 8 substituting position no. 

6.2.16.7.30 Repeat steps 6.2.16.3.27 and 6.2.16.3.28 substituting position no. 
400009 in R3. 

6.2.16.7.31 Repeat steps 6.2.16.3.27 and 6.2.16.3.26 substituting position no. 
+00010 in R3« 

6.2.16.8 To terminate the D*J Performance Test, enter VERB 36 into Kl48. Presi 

ENTEK pushbutton. 


6.2.16.9 Enter the following sequence in Kl48. 

a. VERB bO NOUN 20, ENTER 

b. VERB 4l NOUN 20, ENTER 

c. 400000, ENTER 

d. 400000, ENTER 
a. 400000, ENTER 

6.2.16.10 Calculations 


TABLE XXI 


Position No. as 
Displayed in R3 

+00001 

+00002 - 

+00003 

+00004 


Quantity Being Measured 

+NBDY 
+X PIPA G 

+NBDZ 
-X PIPA G 
-NBDX + ADIAX 

-NBDX 
+Z PIPA G 

+NBDY + ADSRAY 
*-Z PIPA G 
+NBDZ + ADIAZ 


+00005 

+00006 

+00007 


+Y PIPA G 
-Y PIPA G 

-NBDX + .707 ADSRAX 
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6.2.16.10 

(continued) 

TABLE XXI (continued) 



Position No. ad 
Displayed in R 3 

+00008 

400009 


Quantity Being Measured 

.707 (-NBDZ - NBDY)+.5(ADIAZ - ADIAY) 
4.5 (ADSRAY 4 ADSRAZ) 

-HBDZ 4 . 707 ADSRAZ 


400010 


.707 (NBDY - NBDX)4.5(ADIAY - ADI AX) 
4.5 (ADSRAX) 


6.2.16.10.1 

Measured 

Values 





6.2.16.10.1.1 

Line 

Position No. 

Step No. 

Parameter 

fiecorded 

Vali e 

1 

400001 

6.2.16.7.14 

+NBDY 

R2 


6.2.16.10.1.2 

2 

400001 

6.2.16.7.16 

+XPIPAG 

R1 « R2 


6.2.16.10.1.3 

3 

400002 

6.2.16.7.14 

4'NBDZ 

R2 


6.2.16.10.1.4 

4 

400002 

6.2.16.7.16 

-X PIPAG 

R1 • R2 


6.2.16.10.1.5 

5 

400002 

6.2.16.7.20 

-NBDX 4 ADIAX 

R2 


6.2.16.10.1.6 

6 

400003 

6.2.16.7.14 

-NBDX 

R2 


6.2.16.10.1.7 

7 

400003 

6.2.16.7.16 

+ZPIPAG 

R1 • R2 


6.2.16.10.1.8 

8 

400004 

6.2.16.7.14 

+NBDY 4 ADSRAY R2 


6.2.16.10.1.9 

9 

400004 

6.2.16.7.16 

-ZPIPAO 

RL • R2 


6.2.16.10.1.10 

10 

400004 

6.2.16.7.20 

+NBDZ ♦ ADIAZ 

R2 


6.2.16.10.1.11 

11 

400005 

6.2.16.7.25 

+YPIPAG 

R1 • R2 


6.2.16.10.1.12 

12 

400006 

6.2.16.7.25 

-YPIPAG 

RL • R2 


6.2.16.10.1.13 

13 

400007 

6.2.16.7.26 

-NBDX 4 
•707AD6RAX 

R2 


6.2.16.10.1.14 

14 

400008 

6.2.16.7.26 

.707 (-NBDZ- 

NBDY) 4.5 (ADIAX-ADI AY 

4.5 (ADSRAY 4 ADSRAZ) 

R2 

6.2.16.10.1.15 

15 

400009 

6.2.16.7.28 

-NBDZ 4 
.707 ADSRAZ 

R2 


6.2.16.10.1.16 

16 

400010 

6.2.16.7.28 

.707 (NBDY - 


R2 


NBDX) 4 .5 (ADIAY - 
ADIAX) 4.5 ADSRAX 
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6.2.16.10.4 Obtain data from the third last historical IRIG and PIPA test and 


complete Table X^. 


Recorded Value 



Itorameter 


Units 

NBDX 


meru 

NBDY 


meru 

NBDZ 


meru 

ADSRAX 


meru/g 

ADSRAY 


meru/g 

ADSRAZ 


meru/g 

ADIAX 


meru/g 

ADIAY 


meru/g 

ADIAZ 


meru/g 

X PIPA S.F. 

Error 

PPM 

Y PIPA S.F. 

Error 

PPM 

Z PIPA S.F. 

Error 

PPM 

X PIPA Bias 


cm/sec^ 

Y PIPA Bias 


cm/sec^ 

Z PIPA Bias 


2 

cm/ sec 
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6.2.16.10.5 Confute the PIPA Scale Factor error in parts per Billion from the 
values recorded in 6.2.16.10.1 and record in Table X . 

a. PIPA S.F. Error * n.,000000 - (2 local g) 1 10 6 

L +pipag-(-pipag) j 

be X PIPA S.F. Error - f 1.000000 - (2 local g) T . .6 

line 2 - line 5~~ J 

c. Y PIPA S.F. Error « | 1.000000 - (2 local g) T _6 
L “ . line 11-line 12 J 10 


a. Z PIPA S.F. Error * | 1.000000 - (2 local g 
L * line 7 ' 


line 9 j 


10 


Hie PIPA S.F. Error shall not 

exceed ±2000 PPM 

TABUS XXII 

Local Gravity values 

Location 

Local Gravity (cm/sec 2 ) 

NAA 

979.56 

MSC 

979.29 

KSC 

979.24 

Compute the PIPA Bias in cm/sec 2 from the values recorded 
and record in Table X^. 


PIPA Bias * +PIPAG + (-PIPAG) 

X PIPA Bias * line 2 + line 4 

-S- 

Y PIPA Bias - line 11 + line 12 
2 

Z PIPA Bias » line 7 - line 9 
2 “ 


The PIPA Bias shall not exceed ±2.28 en/aec*. * 

6.2.16.10.7 Calculate NBD, ADSRA, and ADIA from the values recorded in 6.2.16 10 1 
and record in Tfcble ,X ± . , ‘ L 

a. NBDX * - (line 6) - 
NBDX • - (line 1 * 

NBDZ = line 3 = 

liBD shall not exceed ± 15 meru. 


FORM M 1*1 —H—I 
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6.2.16.10.7 (continued) 



b. ADSRAX - (Une 13- line 61 - 

•707 



ADSRAY - line 8 - line 1 

AD6RAZ ■ line 15 + line 3 
T707 

ADSRA shall not exceed ± ko meru/g. 

c. ADIAX - line 5 - line 6 ’ 

““A* “ 16 - -707 (NBDY-NBDX) -.5 (AD6RAX - ADIAX) 

ADIAZ * line 10 - line 3 

ADIA shall not exceed ± 100 meru/g 

6.2.16.10.8 Perform the following calculations for each term in Table X , 
record the results in Table D. i 

*L- \h-l-h | 

| X l-l‘ X i | + | X i-2- X i-l | 

V 1*1-3 ' * J X l-S ' *1-11 

* Data point just obtained 

*i-i * historical data point 

■ second last historical data point 

* th ird last historical data point 

D. calculations begin with the first data point after ISS Pre- 
Vlb; Dp calculations begin with the second data point after 
ISS Pre-Vib; Dd calculations begin with the third data point' 
after Pre-Vib. 


NOTE: 
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ftirameter 


Units 

NBDX 


meru 

NBDY 


meru 

NBDZ 


meru 

ADSRAX 


meru/g 

ADSRAY 


meru/g 

ADSRAZ 


meru/g 

ADXAX 


meru/g 

ADIAY 


meru/g 

ADIAZ 


meru/g 

X PIPA S.P. 

Error 

PPM 

Y PIPA S.F. 

Error 

PPM 

Z PIPA S.P. 

Error 

PPM 

X PIPA Bias 


cm/sec^ 

Y PIPA Bias 


cm/se<? 

Z PIPA Bias 


/ 2 
cm/sec 


Calculated Value 


FORM MISI-H-Z RSV. I*M 
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TABLE D 


PARAMETER 

UNITS 

“i 

MAX. 

% 

MAX. 

D 3 

MAX. 

NBDX 

meru 


6 


9 


11 

NBDY 

meru 


6 


9 


* 11 

NBDZ 

meru 


6 


9 


11 

ADSRAX 

meru/g 


14 


21 


25 

ADSRAY 

meru/g 


14 


21 


25 

ADSRAZ 

meru/g 


14 


21 


25 

ADIAX 

meru/g 


17 


33 


40 

ADIAY 

meru/g 


17 


33 


4o 

ADIAZ 

meru/g 


17 


33 


4o 

X PIPA S.F. Error 

PPM 


400 


500 


600 

Y PIPA S.F. Error 

PPM 


400 


500 


600 

Z PIPA S.F. Error 

PPM 


400 


500 


600 

X PIPA Bias 

cm/sec^ 


0.5 


0.7 


0.9 

Y PIPA Bias 

cm/sec^ 


0.5 


0.7 


0.9 

Z PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 


6.2.16.10.9 Failure to meet the above criteria shall result in retest according 
to 5*4.2. , 
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6.2.17.7 On the G&N Indicator Control Panel set the following switches 
to the position Indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to LO 

d. OPTICS MODE to 2ERQ 

6.2.17.8 Enter the following Into the DSKY: 

a. VERB 01 NOUN 01, E N TE R 

b. 00362, ENTER 

Record R1 - XXXXY 

6.2.17.9 Enter the following into the DSKY: 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

e. XXXXY’, ENTER where Y* Is determined by Table II and XXXX 
is that recorded above. 


TABIE II 


Y (from 6 . 2.17.8) 

0 

1 

2 

3 

4 

5 

6 

7 

Y' 

2 

3 

2 

3 

6 

7 , 

6 

7 


6.2.17.10 Initiate the test by entering the following sequence Into the 
I£B DSKY. 


a. VERB 57> ENTER 

b. 00003, ENTER 

6.2.17.11 Observe VERB 06 NOUN 66 flashing on the DSKY. The following data 
Is displayed In R1 and R2 on the DSKY. 

a. R1 « +13500 

b. R2 ■ +xx.xxx (Site Latitude from Table I) 


Table 1 

Test Site Latitude 

NAA +33.922 

KSC +28.516 

MSC +29.556 


FORM M1S1-H-Z HIV. «.«« 




l 













6 . 2 . 17.12 


6 . 2 . 17.16 


6.2.17.17 


If the data displayed is correct enter VERB 33 ENTER into the DSKY. 
If the value displayed is other than +13500 in R1 and the correct 
Site Latitude in R2, correct the data by entering the following 
sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 
C. VERB 22, ENTER 
d. +xx.xxx, ENTER (+xx. 

VERB 33# ENTER 


xxx ■ Site Latitude from Table I) 


6 . 2 . 17.13 


6.2.17.14 


6 . 2 . 17.15 


Enter the following 


Observe VERB 21 NOUN 30 flashing on the DSKY. 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 

c. +00001, ENTER 

Observe VERB 06 NOUN 66 flashing on the DSKY. The following data 
shall be displayed in Rl, R2 and R3. 


a 


R2 ■ +xx.xxx (iLp Elevation) 
R3 - 00001 " 


If the data displayed is correct enter VERB. 33 eibekr into the DSKY. 
If Rl and R2 do not contain the correct Y,_ azimuth and elevation, 
correct the data by entering the following sequence into the DSKY. 


a. VERB 24, ENTER 

b. +xxx.xx + 002.00 degrees, ENTER 

c. +xx.xxx 7 02.000 degrees, ENTER 

d. VERB 33/"ENTER 


(YNB Azimuth) 
(YjjU Elevation) 


The following 


Observe VERB 06 NOUN 66 flashing on the DSKY. 
data shall be displayed in Rl, R2 and R3. 

a. Rl - +xxx.xx (Zjiq Azimuth) 

b. R2 ■ +xx.xxx (zl_ Elevation) 

c. R3 - 00002 " 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. 
If Rl and R2 do not contain the correct azimuth and elevation, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER _ 

b. +xxx.xx + 002.00 degrees, ENTER Azimuth) 

c. +xx.xxx 7 02.000 degrees, ENTER (Zjjg Elevation) 

d. VERB 33,“ENTER 




















6.2.17.18 Observe VERB 06 BOOH 6 l flashing on the DSKY. The following data 
shall be displayed in Rl, R2 and R3. 

a. R1 • +xxx.xx (Target 1 Azimuth) 

b. R2 - +xx.xxx (Target 1 Elevation) 

c. R3 - OOOOl 

6.2.17.19 If the data displayed is correct enter VERB 33 ENTER into the DSKY. 
If Rl and R2 do not contain the correct azimuth and elevation for 
Target 1, correct the data by entering the following sequence into 
the DSKY. 


a. VERB 24, ENTER 

b. +xxx.xx + 000.10 degrees, ENTER (Target 1 Azimuth) 

c. + xx.xxx 7 00.010 degrees, ENTER (Target 1 Elevation) 

d. verb 33Renter 

6.2.17.20 Observe VERB 06 HOUN 6 l flashing on the DSKY. The following data 
s h all be displayed in Rl, R2 and R3. 

a. Rl - +xxx.xx (Target 2 Azimuth) 

b. R2 « +xx.xxx (Target 2 Elevation) 

e. R3 - 00002 

6.2.17.21 If the data displayed is correct proceed to 6.2.17.22. If Rl and 
R2 do not contain the correct azimuth and elevation for 

Target 2, correct the data by entering the following sequence into 
the DSKY. - 


a. VERB 24, ENTER 

b. +xxx.xx + 000.10 degrees, ENTER (Target 2 Azimuth) 

c. +XX.XXX 7 00.010 degrees, ENTER (Target 2 Elevation) 

6.2.17.22 Set the COPTICS MODE switch to ZERO. After 15 seconds return the 
switch to MAH. Enter VERB 33, ENTER into the DSKY. 

6.2.17.23 When VERB 51 HOUH 30 flashes on the DSKY set the OPTICS MODE 
switch on the G&H Indicator Control Panel to CM3. The CMC 
will align the SXT to the Target 1 position. When the alignment 
is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC), set the OPTICS MODE switch to MANUAL. 


FORM Miat-H-S MV. I 
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6.2.17.24 Using the Opt ids Hand Controller, align the SXT St LOS with 
Target 1 and press the HARK pushbutton. If satisfied that 

the MARK was good press the ENTER pushbutton. If not satisfied 
with NARK press the HARK REJECT pushbutton and repeat this step. 

6.2.17.25 When VERB 51 HOUN 30 flashes on the DSKY set the OPTICS MODE 
switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as observed by no 
further movement of the IP AC, set the OPTICS MODE switch to 
MANUAL. 

6.2.17.26 Using the Optics Hand Controller, align the SXF St LOS with 
Target 2 and press the MARK pushbutton. If satisfied that 

the MARK was good press the ENTER pushbutton. If not satisfied 
with the MARK press the MARK REJECT pushbutton and repeat 
this step. 

6.2.17.27 Repeat steps 6.2.17.23 througi 6.2.17,26. 

6.2.17.28 In approximately 7 minutes VERB 06 HOUN 66 shall flash on the 
DSKY and the test results shall be displayed. R1 and R2 on the 
DSKY shall display the misalignment of one of the horizontal 
PIPA's in arc seconds (R1 ■ whole, R2 ■ fractional). Record 
R1 and R2. (See Table II for PIPA displayed). 

6.2.17.29 Enter VERB 33 ENTER into the DSKY. When VERB 06 HOUR 66 flashes 
R1 and R2 on the DSKY shall display the misalignment of the 
second horizontal PIPA in arc seconds (R1 whole, R2 fractional). 
(See Table III for PIPA displayed.) Record R1 and R2. 

6.2.17.30 Enter VERB 3^ ENTER into the DSKY to temlnate the test. 

6.2.17.31 Repeat steps 6.2.17.10 through 6.2.17.29 substituting position 
no. 00002 In 6.2.17.13.a. 

6.2.17.32 Enter the following sequence into the DSKY: 

a. VERB 36, ENTER 

b. VERB 4l NOUN 20, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 
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6.2.17*33 Set the 0/1 POWER-OPTICS switch on the LEB Lifting Control Panel 
to OFF. 


Table HI. Display Conditions at Test Completion 
Pool- 2 Orientation 


tlon 

*2 

*2 

z 2 

6.2.17.28 

6.2.17.29 

1 - 

OP 

SW 

2 

Y PIPA about Z PIPA 

Z PIPA about Y PIPA 

2 

2 

sw 

m 

X PIPA about Y PIPA 

Y PIPA about X PIPA 

3» 

2 

up 

sw 

X PIPA about Z PIPA 

Z PIPA about X PIPA 


• Position 3 !■ not run In the Spacecraft because of OIMBAL LOCK 
eonsiderations• 


6.2.17.34 Calculations 


6.2.17.3*1.1 8. 

b. 

e. 

d. 


T PIPA about Z misalignment 
Z PIPA about Y misalignment 
X PIPA about Y misalignment 
Y PIPA about X misalignment 


R1 


R 2 


R 1 


KT 


R2 

HR? 


Rl 


"S5 


6.2.17.34.2 Enter the latest values from 6.2.15 3MJ Perfozmance Test. 


a. 

b. 
e. 

d. 

e. 

f. 


X PIPA bias - 
Y PIPA bias - 
Z PIPA bias - 
©x - 210 (X PIPA tias) 
© y - 210 (Y PIPA bias) 
- 210 (Z PIPA bias) 


/ d 

jem/secp 
_cm/ seCg 
jan/aec 


jaro sec. 
jare sec. 
arc sec. 


6.2.17.34.3 


a. Y PIPA about Z misalignment (Bias corrected) 


6.2.17.34.1a - 


b. Z PIPA about Y misalignment (Bias corrected) a 
6.2.17.34.1b - © z a a rc see. 

e. X PIPA about Y misalignment (Bias corrected) a 
6.2.17.34.1c - ©x * a rc sec. 

d. Y PIPA about X misalignment (Bias corrected) a 
6.2.17.34.Id - ©y * a rc sec. 


The PIPA misalignments, excluding PIPA bias, «ha.n not 
exceed + 150 arc seconds. 


FORM Mill—H—I RKI 
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Gyrocompassing Test 

Hotel Proceed with this test if 6.2.3-Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 5*2.5.2, Turn 
On Procedure. 

Set the G/N POWER-OPTICS switch on the TJTP Lighting Control Panel to 
OPTICS. Verify that _28 vdc OPTICS OPERATE BUS (OG 1530) is +28.0 
+ 3*0 vdc. Verify that OPTX 28V 800 cps 1# 0° (OG 1211) and OPTX 28V 
oOO cps 5^ - 90° (OG 1212) are not flashing on the CRT. 

Obtain the moet recent values for HBD, ADSRA, and ADIA. Load this 
data into the CMC using the following sequence t 

VERB 21 NOUN 01, ENTER 

1432, ENTER 
NBDX, ENTER 

1433, ENTER 
HBDY, ENTER 

1434, ENTER 
KBDZ, ENTER 

1435, ENTER 
ADIAX, ENTER 

1436, ENTER 
ADIAY, ENTER 

1437, INTER 
ADIAZ, ENTER 

1440, ENTER 
ADSRAX, ENTER 

1441, ENTER 
ADSRAY, ENTER 

1442, ENTER 
ADSRAZ, INTER 

If the gyrocompass azimuth will require that the Stable Member be 
aligned to a non-standard position, it will be necessary to load 
the correct orientation matrix into the CMC. This matrix loa ded 
into PREIMTHX through PREIMTRX ♦ 17D. 

Enter the following into the DSKYx 

a. VEHB01 NOUN 01, ENTER 

b. 00362, ENTER 

Record R1 - XXXXY 
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Rl should contain + 00120 and R3 should contain + 00011* . If 
the data displayed is correct, proceed to step 6.2.18.12. if 
not performed 6.2.18.11. 

6*2.18.11 Enter the following into the DSKY: 

a* To change Rl enter VERB 21, ENTER; + 00120, ENTER 
b* To change R3 enter VERB 23, ENTER; + 00011, ENTER 

Biter VERB 33, ENTER into the DSKY. On the DSKY observe the PROGRAM 
display change to 05 after approximately 90 seconds. Approximately 
5 minutes later observe the PROGRAM display change to 02. 

After 120 minutes set the OPTICS MODE switch on the G&N Indicator 
Control Panel to Zero. Wait 15 seconds and return the OPTICS 
MODE switch to MAN. 


6 . 2 . 18*12 

6.2.18.13 

6.2.18.14 

6.2.18.15 

6.2.18.16 

6.2.18.17 

6 . 2 . 18.18 

6.2.18.19 


Biter VERB 52, ENTER into the DSKY. Observe the PROGRAM display 
an the DSKY change to 03. 

When VERB 06 NOUN 6l flashed on the DSKY, Insure that Rl and R2 
display Target 1 azimuth and elevation. 

a * Rl * + XXX.XX (iterget 1 azimuth) 
b* R2 * ♦ XX.XXX (Target 1 elevation) 

Verily the data appearing in Rl end R2 and if correct, proceed. If 
not correct, perform the following sequences 

a. VERB 2k, ENTER 

b. + XXX.XX, ENTER (Target 1 azimuth) 

c. jfr XX.XXX, ENTER (Target 1 elevation) 

After the correct readings for Rl and R2 are verified, enter VERB 
33, ENTER into the DSKY. 

When VERB 06 NOUN 6l flashes on the DSKY, insure that Rl and R2 
display Thrget 2 azimuth and elevation, 

a. Rl * XXX.XX (Target 2 azimuth) 
b* R2 * XX.XXX (Target 2 elevation) 

Verily the data appearing in Rl and R2 and if correct, perform the 
following sequence. 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 azimuth) 

c. XX,XXX, ENTER (Target 2 elevation) 


FORM MIBI-M-S Rtv. M4 
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6.2.18.20 After the correct readings for KL and R2 are verified enter 
enter VERB 33 > ENTER into the DSKY. 

6.2.18.21 On the GAR Indicator Control Panel set the CONTROLLER SPEED TO Hi. 

Using the Optics Hand Controller, drive the SXT , ST LOS to the 
approximate position of Iferget 1. 

6.2.18.22 Set the CONTROLLER SPEED svitch on the GAN Indicator Control Panel 
to L0» Using the Optics Hand Controller, align the SXT STLOS to 
target 1 and press MARK pushbutton. If not satisfied with MARK, ttess ' 
the MARK REJECT pushbutton and repeat this step. 

6.2.18.23 Set the CONTROLLER SPEED svitch to EU Using the Optics Hand Con¬ 
troller, drive the SXT STLOS to the approximate position of Target 2. 

6.2.18.24 Set the CONTROLLER SPEED svitch to LOt Using the Optics Hand Controller, 
align the SXT STLOS to Target 2 and press the MARK pushbutton. If 
satisfied that the MARK vas good, press the ENTER pushbutton. If not 
satisfied, press the MARK REJECT pushbutton and repeat this step. 

6.2.18.25 On the DSKY observe the following data displayed: 

a. VERB 66 NOUN 60 

b. R1 = + XX.XXX (X gyro elevation error, deg.) 

c. R2 * +XX*XXX(Y gyro elevation error, deg.) 

d. R3 *= i XX.XXX (z gyro elevation error, deg.) 

Record Rl, R2 and R3» 

6.2.18.26 Enter VERB 34, ENTER into the DSKY. Observe the PROGRAM display 
change to 02. 

6.2.18.27 Repeat steps 6.2.18.14 through 6.2.18.26 for the next hour at the 
following intervals: 

a. 15 min. 

b. BO min. 

c. 45 min. 

d. 60 min. 
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CMC Voltage Margin Test 

Verify that the GAJf D*J HTR MNA A MNB circuit breakers are engaged, 
CcMputer MU 4 MNB breakers are engaged, jjytf MNA & MNB circuit breakers 
are not engaged, and the Otif Power - DID switch on the LEB Liohtin* Con¬ 
trol Panel is in the OFF position. ^ ^ 

On the PSA Adapter Nodule set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution : IXiring the performance of this test the +4 VDC CMC 
Power Supply shall not be operated at less than +2.5 VDC or 
greater than 5.2 VDC (CO 1030). The +14 VDC CMC Power Supply 
shall not be operated at less than +8.5 VDC or greater than 
♦17.0 VDC (CG 1020). 

Note* Ike flashing indication of the CMC Power Supplies on CRT 
■ay be disregarded for this test. The charts in Table I 
■ay be used to determine approximate values for the "XX.X" 
values of C-I56 voltage dial settings corresponding to 
various power supply voltages. 

Into Units R-I5A insert 0111. Verify and execute. 

Insert in C-I56 ♦ XX.X001 2kk (Enter a value for XX.X which will 
adjust the +14 VDC Power Supply (CO 1020) to 12.1 (+0.3, -0.0) 

VDC. Execute. Verify 00 1020 on the CRT. 

Insert in C-I56 ♦ XX.XQ01234 (Enter a value for XX.X which will 
adjust the +4 VDC Power Supply (CG 1030) to 3*5 (+0.15, -0.0 ) VDC. 
Execute. Verify 00 1030 on the CRT. 

On K-l48 press ERROR RESET 

Initiate CMC 8elf-Check by inserting the following into K-148. 

a. VERB 2 1 NOUN 27, ENTER 
h. 77777, ENTER 

Wait 200 seconds. Verify RESTART lamp on DSK3T is not lighted. 

On the PSA Adapter Nodule set the INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART lamp on DSKI is lighted. 

On the PSA Adapter Nodule set the INHIBIT VOLTAGE FAIL switch to ON. 
Fress ERROR RESET. Insert into K-148: 

a. VERB 2 1, NOUN 27, ENTER 

b. 77777, ENTER 

Insert into C-I56 + XX.X001244 (Enter a value for XX.X which will 
adjust the +14 VDC“CMC. Power Supply (CG 1020) to +16.4 (0.0, -0.4) 

VDC. Execute. Verify CO 1020 on the CRT. 
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Press ERROR RESET on Walt 200 seconds. Verify RESTART lamp 

on DSKI Is not lifted. 

On the PSA Adapter Module set the INHIBIT VOLTAGE PAIL switch to off. 
Verify RESTART lamp on the DSKI is limited. Set the INHIBIT VOLTAGE 
FAIL switch to ON. Press ERROR RESET. Insert into K-148. 

a. VERB 21 NOON 27, ENTER 

b. 77777, ENTER 

Insert into C-I56 ♦ XX.X00123b (Enter a value for XX.X which will 
adjust the +b VDC CMC Power Supply (CO 1030) to 4.5 (+0.0, -0.2)VDC. 
Execute. Verify CO 1030 on the CRT. , 

Press ERROR RESET on k-lb8. Walt 200 Seconds. Verify RESTART lamp 
on DSKI is not lifted. 

On the PSA Adapter Module set the INHIBIT VOLTAGE PAIL switch to OPP. 
Verify RESTART lamp on the DSKI is lighted. Set the INHIBIT VOLTAGE 
PAIL switch to on. Press ERROR RESET. Insert into K-148. 

a. VERB 2 1 NOUN 27, ENTER 

b. 77777, ENTER 

Insert into C-I56 + XX.XCX)124b (Enter a value for XX.X which will 
adjust the +lb VDC~CMC Power Supply (CO 1020) to 12.1 (**0.3, -0.0) 
VDC. Execute. Verify (XI 1020 on the GET. 

Press ERROR RESET on K-lb8. Walt 200 seconds. Verify RESTART T—p 
on the DSKI is not ligrted. 

On the PSA Adapter Module set the INHIBIT VOLTAGE PAIL switch to OPP. 
Verify RESTART lamp on the DSKI is lighted. 

Into R-15b Insert (XXX). Verify and execute. 

Terminate the CMC Self-Check by inserting into K-148: 

a. VERB 21 NOUN 27, ENTER 

b. 00000, ENTER 


Press ERROR RESET on K-lb8, 
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6.2.21 

6.2.21.1 

6.2.21.2 

6.2.21.2.1 

6.2.21.2.2 

6.2.21.2.3 

6.2.21.2.4 

6.2.21.2.5 

6.2.21.2.6 

6.2.21.2.7 


Spacecraft Control and Displays Test. 

Proceed with this test If the Operate Power On Test of 6.2.3 and 
system operation has not been Interrupted. If system operation 
has been Interrupted, perform 6.2.5.2 before proceeding. 

FDAI Attitude Error. 

Insert in K148 

a. V57 ENTER 

b. 00013 ENTER 

Observe on CRT 

a. 906 1901 Flashing 

b. FROG 07 

c. NO ATT ON 

d. Rl, R2, and R3 Approx. 00000 

Insert in Kl48 

a. VERB’33, ENTER 

Observe on CRT 

a. V06 Rl Flashing 

b. Rl +OO385 

c. R2 -00385 

d. R3 +OO385 

e. NO ATT OFF 

Record CRT indications 

a. OG 2279 BOLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU LAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 

Insert in Kl48 
a. VERB 33, ENTER 

Observe on CRT 

a. V06 N01 Flashing 

b. Rl +00384 

c. R2 -00384 

d. R3 +00384 


+16.88 ± I.65 degree 
-16.88 ± 1.65 degrei 
+16.88 ± 1.65 degre< 
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6.2.21.2.8 Record CRT indications 



a. 

0G 2279 ROLL ATT ERROR - CDU DAC OUT 

+■16.88 ± I.65 degrees 


b. 

CG 2219 PITCH ATT ERROR - CDU MC OUT 

-16.88 ± I.65 degrees 


c. 

CG 2249 YAW ATT ERROR - CDU DAC OUT 

+•16.88 ± I.65 degrees 

6.2.21.2.9 

Insert in Kl48 




a. 

VERB 33, ENTER 



6 .2.21.2.10 

Observe on CRT 




a. 

V06 HOI 

Flashing 



b. 

R1 

+00160 



c. 

R2 

-00160 ’■ 



d. 

R3 

+00160 


6 .2.21.2.11 

Record CRT indications 




a. 

CG 2279 ROLL ATT 

ERROR - CDU MC OUT 

+6.95 ± O.69 degrees 


b. 

CG 2219 PITCH ATT ERROR - CDU DAC OUT 

-6.95 ± O.69 degrees 


c. 

CG 2249 YAW ATT ERROR - CDU DAC OUT 

+6.95 * O.69 degrees 

6 .2.21.2.12 

Insert in Kl48 




a. 

VERB 33, ENTER 

' 


6 .2.21.2.13 

Observe on CRT 




a. 

V06 HOI 

Flashing 



b. 

R1 

+00135 



e. 

d* 

R2 

R3 



6 .2.21.2.l4 

Record CRT indications 




a. 

00 2279 ROLL ATT 

ERROR - CDU MC OUT 

+5.88 ± 0.59 degrees 


b. 

OG 2219 PITCH ATI 

' ERROR - CDU MC OUT 

-5.88 ± 0.59 degrees 


c. 

OG 2249 YAW ATT ERROR - CDU MC OUT 

+■5.88 i O.59 degress 

6.2.21.2.15 

Insert in Kl48 




a. 

VERB 33, ENTER 



6.2.21.2.16 

Observe on CRT 




a. 

V06 HOI 

Flashing 



b. 

R1 

+00090 



c. 

R2 

-00090 . 



d. 

R3 

+00090 








6.2.21.2.20 Record CRT Indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 0.00 ± 0.19 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 0.00 ± 0.19 degrees 

c. CG 22^9 YAH ATT ERROR - CDU DAC OUT -3*93 ± 0.39 degrees 

6.2.21.2.21 Insert in KlbQ 

a. VERB. 33, ENTER 


6.2.21.2.22 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00090 

c. 

R2 


+00090 

d. 

R3 


-00135 


6.2.21.2.23 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -3.93 ± 0.39 degrees 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +3.93 ± 0.39 degrees 

c. CG 221*9 YAW ATT ERROR - CDU DAC OUT -5.88 ± 0.59 degrees 

6.2.21.2.2U Insert in Kll*8 

a. VERB 33# ENTER 


6.2.21.2.25 Observe on CRT 
a. V06 1101 


Flashing 
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6.2.21.2.35 


6.2.21.2.36 


6.2.21.2,37 


Record CRT indications 


c. 


CG 2279 ROLL ATT ERROR - CDU DAC OUT 
CG 2219 PITCH ATT ERROR - CDU DAC OUT 
CG 2249 TAW ATT ERROR - CDU DAC OUT 


Insert in Kl48 


a. 

V21 HOI 

UTTER 

b. 

02545 

ENTER 

c. 

03302 

ENTER 

d. 

V33 

ENTER 


Observe on CRT 


a. 

V06 H03 

Flashing 

b. 

HO ATT 

OH 

c. 

R1 ( 

+00000 approximately 

d. 

R2 

+00000 approximately 

e. 

*3 

+00000 approximately 


-16.88 ± I.65 degrees 
+16.88 ± I.65 degrees 
0.00 ± 0.19 degrees 
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6.2.21.3 

6.2.21.3.1 

6.2.21.3.2 

6.2.21.3.3 

6.2.21.3.4 

6.2.21.3.5 

6.2.21.3.6 

6.2.21.3.7 

6.2.21.3.8 

6.2.21.3.9 

6.2.21.3.10 


TVC Test 

The g/n Autopilot Control and SPS Ready discretes shall be applied 
to the G/N Interface. 

Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 

Insert in KL48 
a. VERB 33, ENTER 

Observe on CRT 


a. 

V 01 N1Q 

Flashing 

b. 

R1 

X7373 

c. 

R3 

00030 

Insert in Kl48 


a. 

V 33 

ENTER 

Observe on CRT 


a. 

V 01 Noun 10 

Flashing 

b. 

R1 

37777 

c. 

R3 

00031 

Insert in Kl48 


a. 

V 33 ENTER 


Observe on CRT 


a. 

V06 N03 

Flashing - 

b. 

R1 

±00385 

c. 

R2 

-OO385 

d. 

R3 

+00003 


Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT +16.88 ± 1.00 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT -16.88 ±1.00 degrees 

Insert in Kl48 
a. VERB 33> ENTER 
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6.2.21.3.20 Observe on CRT 


a. 

V06 

H 03 

Flashing 

b. 

R1 


400090 

c. 

R2 


-00090 

d. 

R3 


400003 


6.2.21.3.21 Record CRT Indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT +3.93 ± 0.24 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT -3.93 * 0.24 degrees 

6.2.21.3.22 Set the OPTICS CONTROLLER SPEED Switch on the Indicator Control 
panel to HI. 

6.2.21.2.23 Insert in Kl48 

a. VERB 33 ENTER 

6.2.21.3*24 Observe on CRT 

a. V06 N 03 Flashing 

b. R1 * -KXXXX) 

c. R2 400000 

d. R3 4 +00003 

6.2.21.3.25 While holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications. 

a. CG 3722 TRUNNION CDU DAC OUTPUT 0.00 ± 0.19 degrees 

b. CG 3721 SHAFT CDU DAC OUTPUT 0.00 ± 0.19 degrees 

6.2.21.3.26 Insert in 10.48 

a. VERB 33 ENTER 

6.2.21.3.27 Observe on CRT 

a. V06 N 03 Flashing 

b. R1 -00090 

d. R2 400090 

d. R3 +00003 

6.2.21.3.28 Record CRT indidations - 


a. 

b. 


CG 3722 TRUNNION CDU DAC OUTPUT 
CG 3721 SHAFT CDU DAC OUTPUT 


-3*93 * *24 degrees 
+3*93 ± *24 degrees 
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6.2.21.3.29 


Set the OPTICS MODE Switch on the Indicator Control Panel to ZERO 
for 30 seconds, then return to MAN. 


6.2.21.3.30 Insert in 10.1*8 


6.2.21.3.31 Observe on CRT 


Flashing 

-00135 


6.2.21.3.32 Record CRT indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


-5*88 * 0.35 degrees 
+5.88 ± 0.35 degrees 


6.2.21.3.33 Insert in 10.1*8 


6.2.21.3.3^ Observe on CRT 


Flashing 

-00160 

+00160 


6.2.21.3.35 Record CRT indications 


CG 3722 TRUNNION CDU MC OUTPUT 
CG 3721 SHAFT CDU DAC OUTPUT 


-6.95 * 0.1*1 degrees 
+6.95 ± 0.1*1 degrees 


6.2.21.3.36 Insert in 10.1*8 


6.2.21.3.37 Observe on CRT 


Flashing 

-00384 

+00384 
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6.2.21.3.38 

6.2.21.3.39 
6.2.21.3.to 


Record CRT indications 

a. 00 3722 TRUNNION CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 

Insert in 10.1*8 
a. VERB 33 

Observe on CRT 


-16.88 ± 1.00 degrees 
+16.88 ± 1.00 degrees 


ENTER 


a. 

V06 

N 03 

Flashing 

b. 

R1 


-00385 

c. 

R2 


+00385 

d. 

H3 


+00003 


6.2.21.3.^1 


6.2.21.3.1*2 


Record CRT Indications 

a. OG 3722 TRUNNION CDU DAC OUTPUT 


b. OG 3721 SHAFT CDU DAC OUTPUT 

Insert in 10.1*8 

a. 

V 3k 

ENTER 

b. 

V kQ i N 20 

ENTER 

c. 

V 41 N 20 

ENTER 

d. 

+00000 

ENTER 

e. 

+00000 

ENTER 

f. 

+00000 

ENTER 


-16.88 ± 1.00 degrees 
+16.88 ±1.00 degrees 
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APPENDIX I 


Signal Nomenclature 


CG 1020 +l4 VDC CMC SUPPLY 

CG 1030 +4 VDC CMC SUPPLY 

CG 1040 1*120 VDC PIPA SUPPLY 

CG 1051 +20 VDC PIPA SUPPLY 

CG 1052 -20 VDC PIPA SUPPLY 

CG 1070 +4 VDC CDU SUPPLY 

1100 -28 VDC SUPPLY 

1110 2.5 VDC TM BIAS 

1201 IMU 28V . 8 KC 1* 0* RMS 

1202 IMU 28V . 8 KC 5 ^ - 50° RMS 

1203 IMU 28V . 8 KC 0 # RMS 

1207 PH DIFF IMU 5* 0°, -90* 

1211 OPTX 28V . 8 KC 1* 0* RMS 

1212 OPTX 28V . 8 KC 5* - 90° RMS 

1220 PH DIFF OPTX 1* IMU 1* 

1331 3.2 KC 28V SUPPLY 

1336 PH DIFF 3.2 KC 28V/CMC SYNC 

1500 +28 VDC IMU OPERATE BUS 

1510 +28 VDC IMU STANDBY BUS 

1520 +28 VDC CMC OPERATE BUS 

1530 +28 VDC OPTX OPERATE BUS 

2001 X PIPA SG 0/P 

2021 Y PIPA SG 0/P 

2041 Z PIPA SG 0/P 

2108 IG SERVO ERROR QUAD 

2112 IG IX RESOLVER 0/P SIN 

2113 IG IX RESOLVER 0/P COS 

2117 IG SERVO ERROR IN PHASE 

2120 IG TORQUE MOTOR CURRENT 

2138 MS SERVO ERROR QUAD 

2142 MG IX RESOLVER o/P SIN 

2143 MG IX RESOLVER 0/P COS 

CG 2147 MG SERVO ERROR IN PHASE 

CG 2150 MG TORQUE MOTOR CURRENT 

CG 2168 OG SERVO ERROR QUAD 

CG 2172 OG IX RESOLVER 0/P SIN 

CG 2173 OG IX RESOLVER 0/P COS 

CG 2177 OG SERVO ERROR IN PHASE 

CG 2180 OG TORQUE MOTOR CURRENT 
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G&N Test PSAAM and/or SCA 

Requirement Uncertainty % of 

Full Scale 

+14.0 ± 0.4 VDC o£ 

+4.00 ± 0.2 VDC Ojt 

+120 ± 6.0 VDC 1% 

+20.0 ± 1.2 VDC 0£ 

-20 ± 2 VDC 0£ 

+4.0 ± 0.2 VDC ojt 

-27.5 ± 6.0 VDC 0 $ 

+2.50 ± 0.05 VDC ojt 

28.00 ± 0.56 VRMS 1$ 

28.0 ± 1.4 VRMS 1 . 5 # 

28.0 ± 2.1 VRMS 1.5* 

90 ± io* 3 * 

28.00 ± 0.56 VRMS 1.5^ 

28.00 ± 1.48 VRMS 1.5* 

0 * ± 10 * 3 * 

28.6 ± 0.56 VRMS 1* 

0* ± 10* 3 % 

28.8 ± 3 VDC 0* 

28.8 ± 3 VDC 0£ 

28.8 ± 3 VDC ojt 

28.8 ± 3 VDC 0 i 

5 VRMS max 

5 VRMS max 3 ^ 

5 VRMS max 3 ^ 

0.0 ± 1.2 VRMS 

(18.38 ± 1.84) 2.5^ 

19.65 ±0.98 VRMS @ 45* 

19.65 ± 0.98 VRMS @ 45* 2.5^ 

0.0 ± 60mv RMS @ null 2$ 

0.125 amp max during 2$ 

Fine Alignment Torquing 
0.0 ± 1.2 VRMS yf, 

19.65 ± 0.98 VRMS © 45* 2.5* 

19.65 ± 0.98 VRMS © 45° 2.5^ 

0.0 ± 60 mv rms © n ull 2 ^ 

0.125 amp max during 2$ 

Fine Align Torquing 

0.0 ± 1.2 VRMS 3 ^ 

19.65 ± 0.98 VRMS © 45 * 2 . 5 * 

19.65 ± 0.98 VRMS © 45° 2.5* 

0.0 ± 60 rav RMS © null 2$ 

0.125 amp max during 2$ 

Fine Align Torquing 
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Signal 

CG 2219 
CG 2220 
CG 2221 
CG 2249 
CG 2250 
CG 2251 
CG 2279 
CG 2280 
CG 2281 
CG 2300 
CG 3011 
CG 3021 
CG 3117 
CG 3118 
CG 3140 
CG 3145 
CG 3150 
CG 3155 

CG 3160 
CG 3170 
CG 3721 
CG 3722 
CG 4300 
YG 6020 
CG 6021 
CG 2301 


PSAAM ana/or SCA 

G&N Test Uncertainty $ of 

Nomenclature Requirements Full Scale_ 


PITCH ATT ERROR-CDU DAC 0/P 5.06 ± 0.5 VRMS © 17 * 2$ 

IG CEU FINE ERROR 0.0 ±0.7 VRMS © null 1 # 

IG CEU COARSE ERROR 0.0 ± 0.68 VRMS © null 1# 

YAW ATT ERROR-CDU DAC 0/P 5.06 ± 0.5 VRMS © 17* 2$ 

MG CEU FINE ERROR 0.0 ± 0.7 VRMS © null 1$ 

MG CEU COARSE ERROR 0.0 ±0.68 VRMS © null l£ 

ROLL ATT ERROR-CDU DAC o/P 5 .O 6 ± 0.5 VRMS © 17 # 2$ 

OG CEU FINE ERROR 0.0 ± 0.07 VRMS 2 null 

OG CDU COARSE ERROR 0.0 ± 0.68 VRMS l£ 

PIPA TEMPERATURE 130 ± 1.5*F Operate Mode 0* 

TRUNNION CDU FINE ERROR 0.0 ± 0.07 VRMS © null l£ 

SHAFT CDU FINE ERROR 0.0 ± 0.07 VRMS © null l£ 

SXT SHAFT SERVO ERROR IN PH 2 VRMS max 2$ 

SXT TRUNNION SERVO ERROR IN PHASE 2 VRMS max 2$ 

SXT SHAFT TACH 0/P 3.1 ± 1.1 VRMS ©Hi Rate 2$ 

SXT SHAFT MTR CONTROL WINDING 3.3 1 1.3 VRMS ©Hi Rate 2$ 

SXT TRUNNION TACH 0/P 3.3 ± 1.3VRMS © Hi Rate 2$ 

SXT TRUNNION MTR CONTROL O .85 ± 0.35 VRMS 2 * 

WINDING . at Hi Rate 

SCT SHAFT TACH o/P 3-3 ± 1.3 VRMS © Hi Rate 2$ 

SCT TRUNNION TACH o/P O .85 ± O. 35 VRMS ©Hi Rate 2# 

SHAFT CEU DAC O/P 5.06 ± 0 . 50 VRMS @ 17 ° 1 % 

TRUNNION CEU DAC O/P 5.06 ± 0.50 VRMS @17* l£ 

CMC TEMP 87.5 ± 42.5°F 0 % 

PIPA CAL MDEULE TEMP 72.5 ± 27.5°F 0$ 

I MU 800 cps 5# TEMP (PSA) 90 ± 30°F 0* 

IRIG TEMPERATURE 135 ± 2.5 # F in Operate 0+ 


All uncertainties specified above and those due to instrumentation in the ACE 
equipment shall be root sum squared with the basic system tolerances to yield 
an acceptable tolerance for use when testing the G&N System in the spacecraft. 




